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(57) ABSTRACT

The present invention relates to compounds having pharma-
cological activity towards the sigma (0) receptor, and more
particularly to some 4, 5, 6, 7 tetrahydrobenzo[b|thiophene
derivatives, wherein n is selected from 0, 1, 2, 3 or 4; m is
selected from 0, 1 or 2; the dotted line represents either a
single or a double bond; to processes of preparation of such
compounds, to pharmaceutical compositions comprising
them, and to their use in therapy and prophylaxis, in particular
for the treatment of psychosis.
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4,5,6,7-TETRAHYDROBENZO[B]THIOPHENE
DERIVATIVES AND THEIR USE AS SIGMA
RECEPTOR LIGANDS

FIELD OF THE INVENTION

[0001] The present invention relates to compounds having
pharmacological activity towards the sigma (o) receptor, and
more particularly to some 4,5,6,7-tetrahydrobenzo[b]
thiophene derivatives, to processes of preparation of such
compounds, to pharmaceutical compositions comprising
them, and to their use in therapy and prophylaxis, in particular
for the treatment of psychosis.

BACKGROUND OF THE INVENTION

[0002] The search for new therapeutic agents has been
greatly aided in recent years by better understanding of the
structure of proteins and other biomolecules associated with
target diseases. One important class of these proteins is the
sigma (0) receptor, a cell surface receptor of the central
nervous system (CNS) which may be related to the dysphoric,
hallucinogenic and cardiac stimulant effects of opioids. From
studies of the biology and function of sigma receptors, evi-
dence has been presented that sigma receptor ligands may be
useful in the treatment of psychosis and movement disorders
such as dystonia and tardive dyskinesia, and motor distur-
bances associated with Huntington’s chorea or Tourette’s
syndrome and in Parkinson’s disease (Walker, J. M. et al,
Pharmacological Reviews, 1990, 42, 355). It has been
reported that the known sigma receptor ligand rimcazole
clinically shows effects in the treatment of psychosis (Snyder,
S. H., Largent, B. L. J. Neuropsychiatry 1989, 1, 7). The
sigma binding sites have preferential affinity for the dextroro-
tatory isomers of certain opiate benzomorphans, such as
(+)SKF 10047, (+)cyclazocine, and (+)pentazocine and also
for some narcoleptics such as haloperidol.

[0003] The sigma receptor has at least two subtypes, which
may be discriminated by stereoselective isomers of these
pharmacoactive drugs. SKF 10047 has nanomolar affinity for
the sigma 1 (o0-1) site, and has micromolar affinity for the
sigma (0-2) site. Haloperidol has similar affinities for both
subtypes. Endogenous sigma ligands are not known, although
progesterone has been suggested to be one of them. Possible
sigma-site-mediated drug effects include modulation of
glutamate receptor function, neurotransmitter response, neu-
roprotection, behavior, and cognition (Quirion, R. et al.
Trends Pharmacol. Sci., 1992, 13:85-86). Most studies have
implied that sigma binding sites (receptors) are plasmalem-
mal elements of the signal transduction cascade. Drugs
reported to be selective sigma ligands have been evaluated as
antipsychotics (Hanner, M. et al. Proc. Natl. Acad. Sci., 1996,
93:8072-8077). The existence of sigma receptors in the CNS,
immune and endocrine systems have suggested a likelihood
that it may serve as link between the three systems.

[0004] There is still a need to find compounds that have
pharmacological activity towards the sigma receptor, being
both effective and selective, and having good “drugability”
properties, i.e. good pharmaceutical properties related to
administration, distribution, metabolism and excretion.

SUMMARY OF THE INVENTION

[0005] We have now found a family of structurally distinct
4,5,6,7-tetrahydrobenzo[b]thiophene derivatives which are
particularly selective inhibitors of the sigma receptor.
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[0006] The invention is directed to compounds of general
formula (1),

@

[0007] wherein

[0008] nis selected from 0, 1, 2, 3 or 4;

[0009] m is selected from O, 1 or 2;

[0010] the dotted line ------ represents either a single or
a double bond;

[0011] R' and R? identical or different, represent a

hydrogen atom; S(O),—R,;; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0012] or

[0013] form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
which is optionally condensed with an optionally at least
mono-substituted mono- or polycyclic ring system; or
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which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0014] R?>representsahydrogen atom;ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0015] R* and R°, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0016] or
[0017] form together a 3 to 6-membered, optionally at

least mono-substituted ring system;

[0018] R°representsahydrogen atom;ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0019] R7 represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0020] R!! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

[0021] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0022]

[0023] if n is O and the dotted line ------ represents a
single bond, R and R? may at the same time not repre-

In an embodiment the following proviso applies:
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sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H.

[0024] In another embodiment the following proviso
applies:

[0025] ifnisl

[0026] R' and R* may not form, together with their

bridging nitrogen atom, an imidazole group.

[0027] In another embodiment the following proviso
applies:

[0028] ifnisO

[0029] R' and R* may not form, together with their

bridging nitrogen atom, an imidazole group.

[0030] In another embodiment the following proviso
applies:

[0031] ifnis2

[0032] R! and R* may not form, together with their

bridging nitrogen atom, an imidazole group.

[0033] In another embodiment the following proviso
applies:

[0034] ifnisO,1o0r2

[0035] R! and R*> may not form, together with their

bridging nitrogen atom, an imidazole group.

[0036] In another embodiment the following proviso
applies:
[0037] if n is 2 and the dotted line ------ represents a

single bond, R' and R? may not form, together with their
bridging nitrogen atom, an unsubstituted, mono- or di-
alkylsubstituted piperidine group or an optionally at
least monosubstituted piperazine group.

[0038] In another embodiment the following proviso
applies:
[0039] ifmis 1, nis 1 and the dotted line ------ repre-

sents a double bond, R' and R* may not form, together
with their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione.

[0040] In another embodiment the following proviso
applies:
[0041] if n is O and the dotted line --—-- represents a

single bond, R and R® may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

[0042] ifnisO,1o0r2

[0043] R! and R* may not form, together with their
bridging nitrogen atom, an imidazole group;

[0044] if n is 2 and the dotted line ---—--- represents a
single bond, R* and R? may not form, together with their
bridging nitrogen atom, an unsubstituted or alkylsubsti-
tuted piperidine group or an optionally at least mono-
substituted piperazine group.

[0045] In another embodiment the following proviso
applies:
[0046] if n is O and the dotted line --—-- represents a

single bond, R and R® may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

[0047] ifnisO0,1o0r2

[0048] R'! and R* may not form, together with their
bridging nitrogen atom, an imidazole group;

[0049] if n is 2 and the dotted line ---—--- represents a
single bond, R* and R? may not form, together with their
bridging nitrogen atom, an unsubstituted, mono- or di-
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alkylsubstituted piperidine group or an optionally at
least monosubstituted piperazine group;

[0050] ifmis 1, nis 1 and the dotted line —-- repre-
sents a double bond, R* and R* may not form, together
with their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione.

[0051] In another embodiment the following proviso
applies:
[0052] if nis O and the dotted line ------ represents a

single bond, R and R? may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

[0053] ifnisO,1o0r2

[0054] R' and R* may not form, together with their
bridging nitrogen atom, an imidazole group;

[0055] ifmis 1, nis 1 and the dotted line ------ repre-
sents a double bond, R' and R* may not form, together
with their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione.

[0056] In the context of this invention, alkyl radical or
group is understood as meaning saturated and unsaturated,
linear or branched hydrocarbons, which can be unsubstituted
or mono- or polysubstituted. Thus unsaturated alkyl is under-
stood to encompass alkenyl and alkinyl groups, like e.g.
—CH—CH—CH; or —C=C—CHj;, while saturated alkyl
encompasses e.g. —CH; and—CH,—CH,;. In these radicals,
C, ,-alkyl represents C1- or C2-alkyl, C, ;-alkyl represents
Cl1-, C2- or C3-alkyl, C, _,-alkyl represents C1-, C2-, C3- or
C4-alkyl, C, s-alkyl represents Cl-, C2-, C3-, C4-, or
CS5-alkyl, C, ¢-alkyl represents C1-, C2-, C3-, C4-, C5- or
Cé6-alkyl, C,_,-alkyl represents C1-, C2-, C3-, C4-, C5-, C6-
or C7-alkyl, C, g-alkyl represents C1-, C2-, C3-, C4-, C5-,
C6-, C7- or C8-alkyl, C,_,,-alkyl represents C1-, C2-, C3-,
C4-, C5-, C6-, C7-, C8-, C9- or C10-alkyl and C, _, g-alkyl
represents C1-, C2-, C3-, C4-, C5-, C6-, C7-, C8-,C9-, C10-,
Cl11-,C12-,C13-,C14-,C15-,C16-, C17- or C18-alkyl. The
alkyl radicals are preferably methyl, ethyl, vinyl (ethenyl),
propyl, allyl (2-propenyl), 1-propinyl, methylethyl, butyl,
1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpro-
pyl, hexyl, 1-methylpentyl, if substituted also CHF,, CF; or
CH,OH etc.

[0057] In the context of this invention aliphatic group or
radical includes alkyl (saturated), alkenyl (unsaturated alkyl)
and alkinyl (unsaturated alkyl) and thus is synonymous for:
saturated or unsaturated alkyl (see above).

[0058] Inthe context of this invention cycloalkyl radical or
group is understood as meaning saturated and unsaturated
(but not aromatic) cyclic hydrocarbons (without a heteroatom
in the ring), which can be unsubstituted or mono- or polysub-
stituted. Furthermore, C, ,-cycloalkyl represents C3- or
C4-cycloalkyl, C,_s-cycloalkyl represents C3-, C4- or C5-cy-
cloalkyl, C;_,-cycloalkyl represents C3-, C4-, C5- or C6-cy-
cloalkyl, C;_,-cycloalkyl represents C3-, C4-, C5-, C6- or
C7-cycloalkyl, C; ¢-cycloalkyl represents C3-, C4-, CS5-,
C6-, C7- or C8-cycloalkyl, C,_s-cycloalkyl represents C4- or
CS5-cycloalkyl, C,_s-cycloalkyl represents C4-, C5- or C6-cy-
cloalkyl, C, ,-cycloalkyl represents C4-, C5-, C6- or C7-cy-
cloalkyl, C_s-cycloalkyl represents C5- or C6-cycloalkyl and
Cs_,-cycloalkyl represents C5-, C6- or C7-cycloalkyl. How-
ever, mono- or polyunsaturated, preferably monounsaturated,
cycloalkyls also in particular fall under the term cycloalkyl as
long as the cycloalkyl is not an aromatic system. The alkyl and
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cycloalkyl radicals are preferably methyl, ethyl, vinyl (ethe-
nyl), propyl, allyl (2-propenyl), 1-propinyl, methylethyl,
butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
pentyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimeth-
ylpropyl, hexyl, 1-methylpentyl, cyclopropyl, 2-methylcy-
clopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl,
cyclopentylmethyl, cyclohexyl, cycloheptyl, cyclooctyl, and
also adamantly.

[0059] In the context of this invention alkyl-cycloalkyl is
understood as meaning a cycloalkyl group (see above) being
connected to another atom through an alkyl group (see
above), whereas the alkyl is always saturated and linear or
branched always refers to the alkyl.

[0060] Inconnection with alkyl or aliphatic group—unless
defined otherwise—the term substituted in the context of this
invention is understood as meaning replacement of at least
one hydrogen radical by F, Cl, Br, I, NH,, SH or OH,
“polysubstituted” radicals being understood as meaning that
the replacement takes effect both on different and on the same
atoms several times with the same or different substituents,
for example three times on the same C atom, as in the case of
CF;, or at different places, as in the case of e.g. —CH(OH)—
CH—CH—CHCL,.

[0061] The term (CH,); ¢ is to be understood as meaning
—CH,—CH,—CH,—, —CH,—CH,—CH,—CH,—,
—CH,—CH,—CH,—CH,—CH,— and —CH,—CH,—
CH,—CH,—CH,—CH,—, (CH,), , is to be understood as
meaning —CH,—, —CH,—CH,—, —CH,—CH,—
CH,— and —CH,—CH,—CH,—CH,—, (CH,),._5 is to be
understood as meaning —CH,—CH,—CH,—CH,— and
—CH,—CH,—CH,—CH,—CH,—, etc.

[0062] An aryl radical or group is understood as meaning
ring systems with at least one aromatic ring but without
heteroatoms even in only one of the rings. Examples are
phenyl, naphthyl, fluoranthenyl, fluorenyl, tetralinyl or inda-
nyl, in particular 9H-fluorenyl or anthracenyl radicals, which
can be unsubstituted or monosubstituted or polysubstituted.

[0063] In the context of this invention alkyl-aryl is under-
stood as meaning an aryl group (see above) being connected
to another atom through an alkyl-group (see above), whereas
the alkyl is always saturated and linear or branched always
refers to the alkyl.

[0064] A heterocyclyl radical or group is understood as
meaning heterocyclic ring systems, saturated or unsaturated
ring which contains one or more heteroatoms from the group
consisting of nitrogen, oxygen and/or sulfur in the ring and
can also be mono- or polysubstituted. Examples which may
be mentioned from the group of heteroaryls are furan, ben-
zofuran, thiophene, benzothiophene, pyrrole, pyridine, pyri-
midine, pyrazine, quinoline, isoquinoline, phthalazine,
benzo-1,2,5-thiadiazole, benzothiazole, indole, benzotriaz-
ole, benzodioxolane, benzodioxane, carbazole and quinazo-
line.

[0065] In the context of this invention alkyl-heterocylyl is
understood as meaning a heterocyclyl group (see above)
being connected to another atom through an alkyl group (see
above), whereas the alkyl is always saturated and linear or
branched always refers to the alkyl.

[0066] In connection with aryl or alkyl-aryl, cycloalkyl or
alkyl-cycloalkyl, heterocyclyl or alkyl-heterocyclyl, substi-
tuted is understood—unless defined otherwise—as meaning
substitution of the ring-system of the aryl or alkyl-aryl,
cycloalkyl or alkyl-cycloalkyl; heterocyclyl or alkyl-hetero-
cyclyl by OH, SH, —O, halogen (F, Cl, Br, 1), CN, NO,,
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COOH; NR,R,, with R, and R, independently being either H
or a saturated or unsaturated, linear or branched, substituted
or unsubstituted C, ¢-alkyl; a saturated or unsaturated, linear
or branched, substituted or unsubstituted C,_;-alkyl; a satu-
rated or unsaturated, linear or branched, substituted or unsub-
stituted —O—C, _-alkyl (alkoxy); a saturated or unsaturated,
linear or branched, substituted or unsubstituted —S—C, -
alkyl; a saturated or unsaturated, linear or branched, substi-
tuted or unsubstituted —C(O)—C,_s-alkyl-group; a saturated
or unsaturated, linear or branched, substituted or unsubsti-
tuted —C(O)—O—C, _;-alkyl-group; a substituted or unsub-
stituted aryl or alkyl-aryl; a substituted or unsubstituted
cycloalkyl or alkyl-cycloalkyl; a substituted or unsubstituted
heterocyclyl or alkyl-heterocyclyl.

[0067] The term “ring system” according to the present
invention refers to ring systems comprising saturated or
unsaturated or aromatic carbocyclic ring systems which con-
tain optionally at least one heteroatom selected from N, O or
S as ring member and which are optionally at least mono-
substituted. Said ring systems may be condensed to other
carbocyclic ring systems such as aryl groups, heterocyclyl
groups, cycloalkyl groups, etc.

[0068] The term “condensed” according to the present
invention means that a ring or ring-system is attached to
another ring or ring-system, whereby the terms “annulated”
or “annelated” are also used by those skilled in the art to
designate this kind of attachment.

[0069] The term “bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycyclic ring
system” means a binding through one C-Atom between two
ring systems, like e.g. in below structure where the spirocy-
clic binding is marked by an arrow:

[0070] The term “salt” is to be understood as meaning any
form of the active compound used according to the invention
in which it assumes an ionic form or is charged and is coupled
with a counter-ion (a cation or anion) or is in solution. By this
are also to be understood complexes of the active compound
with other molecules and ions, in particular complexes which
are complexed via ionic interactions.

[0071] Theterm “physiologically acceptable salt” means in
the context of this invention any salt that is physiologically
tolerated (most of the time meaning not being toxic—espe-
cially not caused by the counter-ion) if used appropriately for
a treatment especially if used on or applied to humans and/or
mammals.

[0072] These physiologically acceptable salts can be
formed with cations or bases and in the context of this inven-
tion is understood as meaning salts of at least one of the
compounds used according to the invention—usually a
(deprotonated) acid—as an anion with at least one, preferably
inorganic, cation which is physiologically tolerated—espe-
cially if used on humans and/or mammals. The salts of the
alkali metals and alkaline earth metals are particularly pre-
ferred, and also those with NH,,, but in particular (mono)- or
(di)sodium, (mono)- or (di)potassium, magnesium or cal-
cium salts.
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[0073] These physiologically acceptable salts can also be
formed with anions or acids in the context of this invention is
understood as meaning salts of at least one of the compounds
used according to the invention—usually protonated, for
example on the nitrogen—as the cation with at least one anion
which are physiologically tolerated—especially if used on
humans and/or mammals. By this is understood in particular,
in the context of this invention, the salt formed with a physi-
ologically tolerated acid, that is to say salts of the particular
active compound with inorganic or organic acids which are
physiologically tolerated—especially if used on humans and/
or mammals. Examples of physiologically tolerated salts of
particular acids are salts of: hydrochloric acid, hydrobromic
acid, sulfuric acid, methanesulfonic acid, formic acid, acetic
acid, oxalic acid, succinic acid, malic acid, tartaric acid, man-
delic acid, fumaric acid, lactic acid or citric acid.

[0074] The compounds of the invention may be in crystal-
line form or either as free compounds or as solvates and it is
intended that those forms are within the scope of the present
invention. Methods of solvation are generally known within
the art. Suitable solvates are pharmaceutically acceptable
solvates. The term “solvate” according to this invention is to
be understood as meaning any form of the active compound
according to the invention in which this compound has
attached to it via non-covalent binding another molecule
(most likely a polar solvent) especially including hydrates
and alcoholates, e.g. methanolate.

[0075] Any compound that is a prodrug of a compound of
formula (I) is within the scope of the invention. The term
“prodrug” is used in its broadest sense and encompasses those
derivatives that are converted in vivo to the compounds of the
invention. Such derivatives would readily occur to those
skilled in the art, and include, depending on the functional
groups present in the molecule and without limitation, the
following derivatives of the present compounds: esters,
amino acid esters, phosphate esters, metal salts sulfonate
esters, carbamates, and amides. Examples of well known
methods of producing a prodrug of a given acting compound
are known to those skilled in the art and can be found e.g. in
Krogsgaard-Larsen et al. “Textbook of Drug design and Dis-
covery” Taylor & Francis (April 2002).

[0076] Unless otherwise stated, the compounds of the
invention are also meant to include compounds which differ
only in the presence of one or more isotopically enriched
atoms. For example, compounds having the present structures
except for the replacement of a hydrogen by a deuterium or
tritium, or the replacement of a carbon by **C- or *C-en-
riched carbon or '*N-enriched nitrogen are within the scope
of this invention.

[0077] The compounds of formula (I) or their salts or sol-
vates are preferably in pharmaceutically acceptable or sub-
stantially pure form. By pharmaceutically acceptable form is
meant, inter alia, having a pharmaceutically acceptable level
of purity excluding normal pharmaceutical additives such as
diluents and carriers, and including no material considered
toxic at normal dosage levels. Purity levels for the drug sub-
stance are preferably above 50%, more preferably above
70%, most preferably above 90%. In a preferred embodiment
it is above 95% of the compound of formula (I) or, or of its
salts, solvates or prodrugs.

[0078] The term “pharmacological tool” refers to the prop-
erty of compounds of the invention through which they are
particularly selective ligands for Sigma receptors which
implies that compound of formula (I), described in this inven-
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tion, can be used as a model for testing other compounds as
sigma ligands, ex. aradiactive ligands being replaced, and can
also be used for modeling physiological actions related to
sigma receptors.

[0079] The compounds of the present invention repre-
sented by the above described formula (I) may include enan-
tiomers depending on the presence of chiral centres or iso-
mers depending on the presence of multiple bonds (e.g. Z, E).
The single isomers, enantiomers or diastereoisomers and
mixtures thereof fall within the scope of the present invention.
[0080] Inapreferred embodiment (according to subtype A)
of'the invention the compounds according to the invention are
of general formula (I)

@

[0081] wherein

[0082] nis selected from O or 1;

[0083] m is selected from O, 1 or 2;

[0084] the dotted line ------ represents either a single or
a double bond;

[0085] R'! and R? identical or different, represent a
hydrogen atom; S(O),—R,; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
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tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0086] or

[0087] form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
which is optionally condensed with an optionally at least
mono-substituted mono- or polycyclic ring system; or
which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0088] R’ represents a hydrogen atom;a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0089] R* and R’, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0090] or

[0091] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0092] R®represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0093] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0094] R'! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;
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[0095] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0096] Inanother preferred embodiment (according to sub-
type A) of the invention the following proviso applies:

[0097] R! and R? may not form, together with their
bridging nitrogen atom, an imidazole group;

[0098] Inanother preferred embodiment (according to sub-
type A) of the invention the following proviso applies:

[0099] if nis O and the dotted line ------ represents a
single bond, R and R* may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

[0100] Inapreferred embodiment (according to subtype A)
of'the invention the compounds according to the invention are
of general formula (I)

[0101] wherein

[0102] m is selected from O, 1 or 2;

[0103] the dotted line ------ represents either a single or
a double bond; R* represents a hydrogen atom; S(O),—
R,;; C(O)—R,;; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group which is optionally condensed to other,
at least mono-substituted, mono- or polycyclic ring sys-
tems, or may be optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system; an optionally at least mono-
substituted aryl radical which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; an optionally
at least mono-substituted heterocyclyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-cycloalkyl group in which the cycloalkyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched optionally
at least mono-substituted alkyl-aryl group in which the
aryl group may be optionally at least mono-substituted
and/or condensed with a mono- or polycyclic ring sys-
tem, or may be optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system; a linear or branched, option-
ally at least mono-substituted alkyl-heterocyclyl group
in which the heterocyclyl group may be optionally at
least mono-substituted and/or condensed with a mono-
or polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

[0104] R? represents S(O),—R,,; C(O)—R,,; a linear
or branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical, with the substituents
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selected from OH, SH, NH,, F, Cl, Br, I; an optionally at
least mono-substituted cycloalkyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted aryl radical
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
heterocyclyl group which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group in which the cycloalkyl group may be
optionally at least mono-substituted and/or condensed
with a mono- or polycyclic ring system, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

[0105] or

[0106] R'and R? form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected

[0107] from:
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[0111] or
-continued [0112] form together a 3 to 6-membered, optionally at
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[0108] which is optionally condensed with an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem; or which is optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system;

[0109] R?®representsahydrogen atom;a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0110] R* and R°, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least

least mono-substituted ring system;

[0113] RCrepresents a hydrogen atom; a halogen; OR”;a

linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0114] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0115] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0116] or

[0117] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0118] or

[0119] R® and R®, binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0120] R represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0121] R'! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group.

mono-substituted alkyl-heterocyclyl group; a linear or [0122] Inapreferred embodiment (according to subtype A)
branched, optionally at least mono-substituted alkyl- of'the invention the compounds according to the invention are
cycloalkyl group; of general formula (I)
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[0123] wherein

[0124] nis selected from O or 1;

[0125] m is selected from O, 1 or 2;

[0126] the dotted line ------ represents either a single or
a double bond;

[0127] R' represents a hydrogen atom; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0128] R? represents S(O),—R,; C(O)—R,,; a linear
or branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical, with the substituents
selected from OH, SH, NH,, F, Cl, Br, [; an optionally at
least mono-substituted cycloalkyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted aryl radical
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
heterocyclyl group which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group in which the cycloalkyl group may be
optionally at least mono-substituted and/or condensed
with a mono- or polycyclic ring system, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

[0129] or

[0130] R!and R? form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected from:
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[0131] R>represents a hydrogen atom; a halogen; OR”;a

linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0132] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0133] or

[0134] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0135] RCrepresents a hydrogen atom; a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0136] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0137] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0138] or

[0139] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0140] or

[0141] R® and R®, binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0142] R'° represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
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stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0143] R represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group.
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through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;
[0150] or

[0151] form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
which is optionally condensed with an optionally at least

[0144] Inapreferred embodiment (according to subtype B)
of'the invention the compounds according to the invention are
of general formula (I)

mono-substituted mono- or polycyclic ring system; or
which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or

[0145] wherein

[0146] nis2;

[0147] m is selected from O, 1 or 2;

[0148] the dotted line ------ represents either a single or
a double bond;

[0149] R' and R?, identical or different, represent a
hydrogen atom; S(O),—R,; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound

polycyclic ring system;

[0152] R>represents a hydrogen atom;a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0153] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0154] or

[0155] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0156] R°represents a hydrogen atom;a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0157] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;
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[0158] R represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

[0159] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0160] Inanother preferred embodiment (according to sub-
type B above) of the invention the following proviso applies:

[0161] R'! and R? may not form, together with their
bridging nitrogen atom, an imidazole group;

[0162] Inanother preferred embodiment (according to sub-
type B above) of the invention the following proviso applies:

[0163] if the dotted line ------ represents a single bond,
R! and R? may not form, together with their bridging
nitrogen atom, a piperidine group; or a piperazine group;

[0164] Inapreferred embodiment (according to subtype B)
of'the invention the compounds according to the invention are
of general formula (I)

[0165] wherein

[0166] m is selected from O, 1 or 2;

[0167] the dotted line ------ represents either a single or
a double bond;

[0168] R' and R?, identical or different, represent a
hydrogen atom; S(O),—R,; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
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a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;
[0169] or

[0170] form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
selected from:
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[0171] which is optionally condensed with an optionally
at least mono-substituted mono- or polycyclic ring sys-
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tem; or which is optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system;

[0172] R?>representsahydrogen atom; ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0173] R* and R°, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0174] or

[0175] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0176] R°representsahydrogen atom;a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0177] R” represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical

[0178] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0179] or

[0180] R®and R®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;
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[0181] or

[0182] R® and R® binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0183] R'° represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0184] R'! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group.

[0185] Inapreferred embodiment (according to subtype B)
of'the invention the compounds according to the invention are
of general formula (I)

[0186] wherein

[0187] m is selected from O, 1 or 2;

[0188] the dotted line ------ represents either a single or
a double bond;

[0189] R' represents a hydrogen atom; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0190] R? represents S(O),—R,,; C(O)—R,,; a linear
or branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
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mono- or polycyclic ring system, or may be optionally stituted aliphatic radical; an optionally at least mono-
bound through a spirocyclic binding to an optionally at substituted cycloalkyl group; an optionally at least
least mono-substituted mono- or polycyclic ring system; mono-substituted aryl radical; an optionally at least
a linear or branched, optionally at least mono-substi- mono-substituted heterocyclyl group; a linear or
tuted alkyl-heterocyclyl group in which the heterocyclyl branched, optionally at least mono-substituted alkyl-
group may be optionally at least mono-substituted and/ aryl group; a linear or branched, optionally at least
or condensed with a mono- or polycyclic ring system, or mono-substituted alkyl-heterocyclyl group; a linear or
may be optionally bound through a spirocyclic binding branched, optionally at least mono-substituted alkyl-
to an optionally at least mono-substituted mono- or cycloalkyl group;
polycyclic ring system; [0200] or
[0191] or [0201] R®andR®, binding to the same C-atom in the ring,
[0192] R'and R? form together with the bridging nitro- form together with this C-atom in the ring an optionally
gen atom an optionally at least mono-substituted hetero- at least mono-substituted mono- or polycyclic ring sys-
cyclyl group selected from: tem;
[0202] or
[0203] R® and R® binding to different adjacent ring
. R members; form together with these ring members an
\N’\ optionally at least mono-substituted mono- or polycy-
R9o clic ring system;
[0204] R'! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
[0193] R®representsa hydrogen atom; a halogen; OR”; a phatic radical; an optionglly at least mono-substitutgd
linear or branched, saturated or unsaturated, optionally cycloalkyl group; an optionally at least mono-substi-
at least mono-substituted aliphatic radical; an optionally tuted aryl radical; an optionally at least mono-substi-
at least mono-substituted cycloalkyl group; an option- tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted aryl radical; an optionally ally at least mono-substituted alkyl-aryl group; a linear
at least mono-substituted heterocyclyl group; a linear or or branched, optionally at least mono-substituted alkyl-
branched, optionally at least mono-substituted alkyl- heterocyclyl group; a linear or branched, optionally at
aryl group; a linear or branched, optionally at least least mono-substituted al.kyl-cycloalky.l group.
mono-substituted alkyl-heterocyclyl group; a linear or [0205] Inapreferred embodiment (according to subtype C)

of'the invention the compounds according to the invention are

branched, optionally at least mono-substituted alkyl-
of general formula (I)

cycloalkyl group;

[0194] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0195] or
[0196] form together a 3 to 6-membered, optionally at

least mono-substituted ring system;

[0197] R°represents ahydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0198] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0199] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-

@

[0206] wherein

[0207] nis selected from 3 or 4;

[0208] m is selected from O, 1 or 2;

[0209] the dotted line ------ represents either a single or
a double bond;

[0210] R! and R?, identical or different, represent a

hydrogen atom; S(O),—R,;; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
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an optionally at least mono-substituted heterocyclyl at least mono-substituted heterocyclyl group; a linear or
group which is optionally condensed to other, at least branched, optionally at least mono-substituted alkyl-
mono-substituted, mono- or polycyclic ring systems, or aryl group; a linear or branched, optionally at least
may be optionally bound through a spirocyclic binding mono-substituted alkyl-heterocyclyl group; a linear or
to an optionally at least mono-substituted mono- or branched, optionally at least mono-substituted alkyl-
polycyclic ring system; a linear or branched, optionally cycloalkyl group;
at least mono-substituted alkyl-cycloalkyl group in [0218] R’ represents a hydrogen atom; a linear or
which the cycloalkyl group may be optionally at least branched, optionally at least mono-substituted aliphatic
mono-substituted and/or condensed with a mono- or radical;
polycyclic ring system, or may be optionally bound [0219] R'! represents a linear or branched, saturated or
through a spirocyclic binding to an optionally at least unsaturated, optionally at least mono-substituted ali-
mono-substituted mono- or polycyclic ring system; a phatic radical; an optionally at least mono-substituted
linear or branched optionally at least mono-substituted cycloalkyl group; an optionally at least mono-substi-
alkyl-aryl group in which the aryl group may be option- tuted aryl radical; an optionally at least mono-substi-
ally at least mono-substituted and/or condensed with a tuted heterocyclyl group; a linear or branched, option-
mono- or polycyclic ring system, or may be optionally ally at least mono-substituted alkyl-aryl group; a linear
bound through a spirocyclic binding to an optionally at or branched, optionally at least mono-substituted alkyl-
least mono-substituted mono- or polycyclic ring system; heterocyclyl group; a linear or branched, optionally at
a linear or branched, optionally at least mono-substi- least mono-substituted alkyl-cycloalkyl group;
tuted alkyl-heterocyclyl group in which the heterocyclyl [0220] optionally in form of one of the stereoisomers,
group may be optionally at least mono-substituted and/ preferably enantiomers or diastereomers, a racemate or
or condensed with a mono- or polycyclic ring system, or in form of a mixture of at least two of the stereoisomers,
may be optionally bound through a spirocyclic binding preferably enantiomers and/or diastereomers, in any
to an optionally at least mono-substituted mono- or mixing ratio, or a corresponding salt thereof, or a corre-
polycyclic ring system; sponding solvate thereof.

[0211] or [0221] Ina preferred embodiment (according to subtype C)

[0212] form together with the bridging nitrogen atom an of the invention the compounds according to the invention are

optionally at least mono-substituted heterocyclyl group of general formula (1)

which is optionally condensed with an optionally at least
mono-substituted mono- or polycyclic ring system; or
which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0213] R>representsahydrogen atom; ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0214] R* and R°, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0215] or

[0216] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0217] RP®representsahydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally

[0222] wherein

[0223] mis selected from O, 1 or 2;

[0224] the dotted line ------ represents either a single or
a double bond;

[0225] R' and RZ, identical or different, represent a

hydrogen atom; S(O),—R,;; C(O)—R,,; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group which is optionally
condensed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
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a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0226] or
[0227] form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
selected
[0228] from:
RS RS R®
N TN TN
ro— ro— \ ro— \
—
RS RS RS
TN TN \ e\
RO—- RO—- RO—
KO KO \ S
RS RS RS S
*~~~ A ~~~~ 3 ~\~~ h ~~~N,
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-continued
RS /RIO b
e N XNy
RO— N

[0229] which is optionally condensed with an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem; or which is optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system;

[0230] R represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0231] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0232] or

[0233] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0234] R®represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0235] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical

[0236] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
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mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
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branched, optionally at least mono-substituted alkyl-
cycloalkyl group in which the cycloalkyl group may be

cycloalkyl group; optionally at least mono-substituted and/or condensed
[0237] or with a mono- or polycyclic ring system, or may be
[0238] R®and R®, binding to the same C-atom in the ring, optionally bound through a spirocyclic binding to an

form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0239] or

[0240] R® and R®, binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0241] R' represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group.

optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

[0249] or

[0250] R'and R* form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected from:

[0242] R represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali- . R® . R® . R
phatic radical; an optionally at least mono-substituted Q‘D N’\/\ N'\/\
cycloalkyl group; an optionally at least mono-substi- == IR - R
tuted aryl radical; an optionally at least mono-substi- K/ k/N\ 10
tuted heterocyclyl group; a linear or branched, option- R R

ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group.

[0243] Inapreferred embodiment (according to subtype C)
of'the invention the compounds according to the invention are

[0251] R’ represents a hydrogen atom; a halogen; OR”;a
of general formula (I)

[0244] wherein

[0245] m is selected from O, 1 or 2;

[0246] the dotted line --—-- represents either a single or
a double bond;

[0247] R' represents a hydrogen atom; a linear or

branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0248] R? represents S(O),—R,; C(O)—R,,; a linear
or branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical, with the substituents
selected from OH, SH, NH,, F, Cl, Br, [; an optionally at
least mono-substituted cycloalkyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted aryl radical
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
heterocyclyl group which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; a linear or

linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0252] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0253] or

[0254] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0255] RCrepresents a hydrogen atom;a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
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at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0256] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0257] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0258] or
[0259] R®and R®, binding to the same C-atom in the ring,

form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-

tem;
[0260] or
[0261] R® and R°, binding to different adjacent ring

members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0262] R represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0263] R represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group.

[0264] Inapreferred embodimentofthe invention the com-
pounds according to the invention are of general formula (I),
wherein

[0265]

[0266] Inapreferred embodimentofthe invention the com-
pounds according to the invention are of general formula (I),
wherein

[0267]

m is selected from O or 1; preferably is 1.

the dotted line ------ represents single bond.
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[0268] Inapreferred embodiment ofthe invention the com-
pounds according to the invention are of general formula (1),
wherein
[0269] the dotted line ------ represents a double bond.
[0270] Inapreferred embodimentofthe invention the com-
pounds according to the invention are of general formula (1),
wherein
[0271] R>represents a hydrogen atom; a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical;
[0272] preferably H, Cl, F, Br, I, CF,, CH,, C,H,, OH,
OCH,, OC,Hs,
[0273] most preferably H.
[0274] Inapreferred embodiment of the invention the com-
pounds according to the invention are of general formula (1),
wherein
[0275] RCrepresents a hydrogen atom;a halogen; OR”;a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical;
[0276] preferably H, CI, F, Br, I, CF;, CH;, C,H, OH,
OCH,, OC,Hs;
[0277] most preferably H.
[0278] Inapreferred embodiment of the invention the com-
pounds according to the invention are of general formula (1),
wherein
[0279] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical;
[0280] preferably H, Cl, F, Br, I, CF,, CH,, C,H,, OH,
OCH,, OC,Hs, OCFj;
[0281] most preferably H.
[0282] Inapreferred embodiment ofthe invention the com-
pounds according to the invention are of general formula (1),
wherein
[0283] R’ represents H, CF,, CH, or C,Hs.
[0284] Inapreferred embodiment of the invention the com-
pounds according to the invention are of general formula (1),
wherein
[0285] R'° represents H, CF,, CH, or C,Hs; an option-
ally at least mono-substituted phenyl or naphthyl radi-
cal; an optionally at least mono-substituted heterocyclyl
group; an optionally at least mono-substituted —CH,-
phenyl, —CH,-naphthy]l —CH,—CH,-phenyl or
—CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group.
[0286] Inapreferred embodiment ofthe invention the com-
pounds according to the invention are of general formula (1),
wherein
[0287] R'!represents an optionally at least mono-substi-
tuted phenyl or naphthyl radical; an optionally at least
mono-substituted heterocyclyl group; an optionally at
least mono-substituted —CH,-phenyl, —CH,-naph-
thyl, —CH,—CH,-phenyl or —CH,—CH,-naphthyl;
an optionally at least mono-substituted —CH,-hetero-
cyclyl group or —CH,—CH,-heterocyclyl group.
[0288] Inapreferred embodiment of the invention the com-
pounds according to the invention are of general formula (1),
wherein
[0289] R®andR?®,identical or different, represent H; OH;
an optionally at least mono-substituted phenyl or naph-
thyl radical; an optionally at least mono-substituted het-
erocyclyl group; an optionally at least mono-substituted
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—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group.
[0290] Inapreferred embodiment ofthe invention the com-
pounds according to the invention are of general formula (I),
wherein
[0291] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem.
[0292] Inapreferred embodiment ofthe invention the com-
pounds according to the invention are of general formula (I),
wherein
[0293] R® and R®, binding to different adjacent ring
members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system.
[0294] Ina preferred embodiment of the invention (accord-
ing to subtype A) the compounds according to the invention
are of general formula (I)

@

[0295] wherein

[0296] n is selected from O or 1;

[0297] m is selected from O or 1;

[0298] the dotted line ------ represents either a single or
a double bond;

[0299] R' represents a hydrogen atom; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0300] R? represents S(O),—R,,; C(O)—R,,; a linear
or branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical, with the substituents
selected from OH, SH, NH,, F, Cl, Br, [; an optionally at
least mono-substituted cycloalkyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted aryl radical
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
heterocyclyl group which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group in which the cycloalkyl group may be
optionally at least mono-substituted and/or condensed
with a mono- or polycyclic ring system, or may be
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optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

[0301] or

[0302] R!and R? form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected from:

[0303] R represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0304] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0305] or

[0306] form together a 3 to 6-membered, optionally at
least mono-substituted ring system;

[0307] R®represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
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mono-substituted alkyl-heterocyclyl group; a linear or [0323] R? represents S(O),—R,,; C(O)—R,,; a linear
branched, optionally at least mono-substituted alkyl- or branched, saturated or unsaturated, optionally at least
cycloalkyl group; mono-substituted aliphatic radical, with the substituents
[0308] R’ represents a hydrogen atom; a linear or selected from OH, SH, NH,, F, Cl, Br, I; an optionally at
brapched, optionally at least mono-substituted aliphatic least mono-substituted cycloalkyl group which is
radical; . 5 . ) ) optionally condensed to other, at least mono-substituted,
[010?1] R atnd R ,hl(%entlc.alocfj{ridlfferent, relr))reseﬁt da mono- or polycyclic ring systems, or may be optionally
iy ey, fomd gk il g o ooy
! OT UL ed, , east mono-substituted mono- or polycyclic ring system;
stl{)u?tdtaléphatllc r?dlial; an c.)ptlonallz at llTaSt tmlonO; an optionally at least mono-substituted aryl radical
Isrlllorslc;-lslu%sti;}l]tcegaakr}}/]l r%lrgilégi; 2::1 OOI;)tliOOIIlleellll}}// ; 122; WhiCh is optionally condenseq to other, at least mono-
mono-substituted heterocyclyl group; a linear or sub.stltuted, mono- orpolycychc.nng systems, or may be
branched, optionally at least mono-substituted alkyl- opt%onally bound through a splrocychc binding to an
aryl group; a linear or branched, optionally at least optlopally at least mor}o-substltuted mono- or pqucy-
mono-substituted alkyl-heterocyelyl group; a linear or clic ring system; an optl.onal.ly at lgast mono-substituted
branched, optionally at least mono-substituted alkyl- heterocyclyl group which is optionally condensed to
cycloalkyl group; other, at least mono-substituted, mono- or polycyclic
[0310] or ring systems, or may be op.tlonally bound through a
[0311] R®andR®, binding to the same C-atom in the ring, splrocychc binding to an optlor}ally at least mqno-sub-
form together with this C-atom in the ring an optionally stituted nono- or polycyclic ring system; a linear or
at least mono-substituted mono- or polycyclic ring sys- branched, optlongllly at least mono-substituted alkyl-
tem: cycloalkyl group in which the cycloalkyl group may be
[0312]’ or optionally at least mono-sqbsti.tuted and/or condensed
[0313] R® and R®, binding to different adjacent ring Wlth a mono- or polycyclic rng system, or may be
members; form together with these ring members an opt%onally bound through a splrocychc binding to an
optionally at least mono-substituted mono- or polycy- optionally at least mono-substituted mono- or polycy-
clic ring system; clic ring system; a linear or brancheq optlopally at least
[0314] R represents hydrogen; a linear or branched, mono-subst];tutedf alk}llll -artyi grtoup mn nglcﬁutthz arﬁ}
saturated or unsaturated, optionally at least mono-sub- %; Oclé%(?;i};e devs%ilizrﬁor}ioa- OfasOlmcorgi-ngins ls sien?nor
stituted aliphatic radical; an optionally at least mono- - POYEyCT £ Systemm.
substituted cycloalkyl group; an optionally at least inay be ogtlonfallly l:olun dtthrough a;ptl.rtoiyghc binding
mono-substituted aryl radical; an optionally at least olan O%). lona’lly a e?s l.mono-s% St 1Il1ed mono- l?r
mono-substituted heterocyclyl group; a linear or po ly cyche ring S}{)Ste.m’ a4 dmlelf rlolrl rane el ,loptlona R4
branched, optionally at least mono-substituted alkyl- at Jeast mono-substituted alky’-heterocycly! group in
aryl group; a linear or branched, optionally at least which thilfttjtmgydﬁl/ group glay bs opttll?nally at least
mono-substituted alkyl-heterocyclyl group; a linear or m01n0-5111. stutec ancvor con ensg Wit & lrln O%O_ Oé
branched, optionally at least mono-substituted alkyl- glorycyc 1¢ Ting syi.tergf ?f may: be opponeh Y olun
eycloalkyl group; ough i stptléscgc 1¢ binding 1to anl.opt.lona yt at .east
[0315] R represents a linear or branched, saturated or MONO-SUBSUTLICE MONO- Or pOLycyCle ring Systems
unsaturated, optionally at least mono-substituted ali- [0324] or
phatic radical; an optionally at least mono-substituted [0325] R'and R? form together with the bridging nitro-
Cycloalkyl group; an Optionally at least mono-substi- gen atomanoptionally at least mono-substituted hetero-
tuted aryl radical; an optionally at least mono-substi- cyclyl group selected from:
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl- R® RS RS
heterocyclyl group; a linear or branched, optionally at N \\N‘\/\ \‘N'\/\
least mono-substituted alkyl-cycloalkyl group; RQIT\/> R Y
[0316] optionally in form of one of the stereoisomers, K/ k/ll\l\
preferably enantiomers or diasterecomers, a racemate or RY
in form of a mixture of at least two of the stereoisomers, . RS
preferably enantiomers and/or diastereomers, in any N'\/\
mixing ratio, or a corresponding salt thereof, or a corre- K/I— R®
sponding solvate thereof. o]
[0317] In a preferred embodiment of the invention (Sub-
type A)—especially of the embodiment directly above—the
compounds according to the invention are of general formula [0326] R3represents a hydrogen atom; a halogen; OR”; a
(. linear or branched, saturated or unsaturated, optionally

[0318] Wherein ] at least mono-substituted aliphatic radical; preferably H,
[0319] n s selected from O or 1; preferably is 1; Cl, F, Br, I, CF;, CH,, C,Hs, OH, OCH,, OC,H;; most
[0320] m is selected from O or 1; preferably is 1; preferably H;

[0321] the dotted line ------ represents either a single or [0327] RCrepresents a hydrogen atom;a halogen; OR”;a

a double bond; preferably is a single bond;

[0322] R' represents a hydrogen atom; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; preferably H,
Cl, F, Br, I, CF,, CH,, C,H,, OH, OCH;, OC,H,; most
preferably H;



[0337]
type A) the compounds according to the invention are of
general formula (IA),
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[0328] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; preferably H, Cl, F, Br, I, CF;,
CH;, C,Hs, OH, OCHj,, OC,Hs, OCF;; most preferably

[0329] R represents H, CF,, CH, or C,Hs;

[0330] R represents H, CF,, CH, or C,Hy; an option-
ally at least mono-substituted phenyl or naphthyl radi-
cal; an optionally at least mono-substituted heterocyclyl
group; an optionally at least mono-substituted —CH,-
phenyl, —CH,-naphthyl —CH,—CH,-phenyl or
—CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

[0331] R!!represents an optionally at least mono-substi-
tuted phenyl or naphthyl radical; an optionally at least
mono-substituted heterocyclyl group; an optionally at
least mono-substituted —CH,-phenyl, —CH,-naph-
thyl, —CH,—CH,-phenyl or —CH,—CH,-naphthyl;
an optionally at least mono-substituted —CH,-hetero-
cyclyl group or —CH,—CH,-heterocyclyl group.

[0332] R®andR?,identical or different, represent H; OH;
an optionally at least mono-substituted phenyl or naph-
thyl radical; an optionally at least mono-substituted het-
erocyclyl group; an optionally at least mono-substituted
—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

[0333] or

[0334] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0335] or

[0336] R® and R®, binding to different adjacent ring
members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system.

In a preferred embodiment of the invention (Sub-

as)

[0338] wherein

[0339] m is selected from O or 1;

[0340] p is selected from O or 1;

[0341] R>representsahydrogen atom; ahalogen; OR”;a

linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
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at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0342] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0343] or
[0344] form together a 3 to 6-membered, optionally at

least mono-substituted ring system;

[0345] R®represents a hydrogen atom; a halogen; OR”; a
linear or branched, saturated or unsaturated, optionally
at least mono-substituted aliphatic radical; an optionally
at least mono-substituted cycloalkyl group; an option-
ally at least mono-substituted aryl radical; an optionally
at least mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0346] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0347] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0348] or
[0349] R®and R®, binding to the same C-atom in the ring,

form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0350] or

[0351] R® and R®, binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0352] R!! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
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tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

[0353] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0354] In a preferred embodiment of the invention (Sub-
type A) the compounds according to the invention are of
general formula (IA), wherein

[0355] m is selected from O or 1; preferably is 1;

[0356] p is selected from O or 1;

[0357] R>representsahydrogen atom; ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
atleast mono-substituted aliphatic radical; preferably H,
Cl, F, Br, I, CF,, CH,, C,H,, OH, OCH,, OC,H,; most
preferably H;

[0358] R°representsahydrogen atom;ahalogen; OR”;a
linear or branched, saturated or unsaturated, optionally
atleast mono-substituted aliphatic radical; preferably H,
Cl, F, Br, I, CF,, CH,, C,H,, OH, OCH;, OC,H,; most
preferably H;

[0359] R* and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; preferably H, CI, F, Br, I, CF;,
CH;, C,Hs, OH, OCHj,, OC,Hs, OCF;; most preferably
H;

[0360] R represents H, CF,, CH, or C,Hy;

[0361] R represents an optionally at least mono-substi-
tuted phenyl or naphthyl radical; an optionally at least
mono-substituted heterocyclyl group; an optionally at
least mono-substituted —CH,-phenyl, —CH,-naph-
thyl, —CH,—CH,-phenyl or —CH,—CH,-naphthyl;
an optionally at least mono-substituted —CH,-hetero-
cyclyl group or —CH,—CH,-heterocyclyl group.

[0362] R®andR?,identical or different, represent H; OH;
an optionally at least mono-substituted phenyl or naph-
thyl radical; an optionally at least mono-substituted het-
erocyclyl group; an optionally at least mono-substituted
—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

[0363] or

[0364] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0365] or

[0366] R® and R, binding to different adjacent ring
members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system.
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substituted naphthyl radical; an optionally at least
mono-substituted heterocyclyl group;

[0370] preferably

[0371] R® represents H or OH;

[0372] R? represents H, CH,, an unsubstituted phenyl; a
phenyl substituted by C(O)CH;, COOH, CH;, OCH;,
CF,, Cl, F, NH,, C(O)—0O—CHj;, halogen (especially
ClorF); an unsubstituted naphthyl; an optionally at least
mono-substituted heterocyclyl group, selected from:

[0373] most preferably

[0374] R represents H or OH;

[0375] R® represents H or CH,, an unsubstituted phenyl;
a pheny] substituted by C(O)CH,, COOH, CH,, OCH,,
CF;, Cl, F, NH,, C(O)—0O—CHjs;, halogen (especially
ClorF); an unsubstituted naphthyl; an optionally at least
mono-substituted heterocyclyl group, selected from:

[0367] In a preferred embodiment of the invention (Sub-
type A) the compounds according to the invention are of
general formula (IA), wherein
[0368] R represents H or OH;
[0369] R°® represents H; CH,; an optionally at least
mono-substituted phenyl; an optionally at least mono-
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-continued

[0376] with R® being a substitute in the ortho, meta or

para position if p is 1 or in 2- or 3-position if p is O.
[0377] In a preferred embodiment of the invention (Sub-
type A) the compounds according to the invention are of
general formula (IA), wherein

[0378] R®and R®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem,

[0379] preferably leading together with the substituted
heterocycle according to formula 1B to spirocyclic
structures selected from:

[0380] A (ifpis])

Nobrs
R %
288

orBifpisO
[0381]

%N‘ gN‘

-z
-

-z
e
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-continued

.

optionally at least mono-substituted, with Rz being prefer-
ably a substituted phenyl, an unsubstituted phenyl, a benzyl or
an alkyl.
[0382] In a preferred embodiment of the invention (Sub-
type A) the compounds according to the invention are of
general formula (IA), wherein
[0383] R®andR?, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem,
[0384] preferably leading together with the substituted
heterocycle to the following structure (ifp is 1):

optionally at least mono-substituted, most preferably on the
aromatic ring.

[0385] A very preferred embodiment of the invention are
compounds according to general formula I

@

[0386] wherein

[0387] nis selected from O or 1;

[0388] m is selected from O or 1;

[0389] the dotted line ------ represents either a single or
a double bond;

[0390] R' represents a hydrogen atom; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0391] R? represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical, with the substituents selected from OH,
SH, NH,, F, Cl, Br, I; an optionally at least mono-
substituted cycloalkyl group which is optionally con-
densed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
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through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0392] or

[0393] R'and R? form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected from:

RS R®

RIO
RS
~\N’\/\
L
0

[0394] R represents a hydrogen atom;

[0395] R* and R®, identical or different, represent a
hydrogen atom;

[0396] R represents a hydrogen atom;

[0397] R7 represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0398] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
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mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;
[0399] or
[0400] R®andR®, binding to the same C-atom in the ring,

form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-

tem;
[0401] or
[0402] R® and R®, binding to different adjacent ring

members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;

[0403] R represents hydrogen; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0404] optionally in form of one of the stereoisomers,
preferably enantiomers or diastereomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0405] In an embodiment the following provisos apply:

[0406] if n is O and the dotted line represents a
single bond, R' and R? may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

[0407] ifmis 1, nis 1 and the dotted line repre-
sents a double bond, R' and R* may not form, together
with their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione.

[0408] In an embodiment the following proviso applies:

[0409] if n is O and the dotted line represents a
single bond, R' and R? may at the same time not repre-
sent a hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H.

[0410] In an embodiment the following proviso applies:

[0411] ifmis 1, nis 1 and the dotted line repre-
sents a double bond, R' and R* may not form, together
with their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione.

[0412] Another very preferred embodiment of the inven-
tion are compounds according to general formula I, wherein

[0413] nis selected from O or 1; preferably is 1;

[0414] m is selected from O or 1; preferably is 1;

[0415] the dotted line ------ represents either a single or
a double bond;

[0416] R' represents a hydrogen atom; a linear or

branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical;

[0417] R? represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical, with the substituents selected from OH,
SH, NH,, F, Cl, Br, I; an optionally at least mono-
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substituted cycloalkyl group which is optionally con-
densed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

[0418] or

[0419] R!and R? form together with the bridging nitro-
gen atom an optionally at least mono-substituted hetero-
cyclyl group selected from:

RS
RO

N
L

Sy A
L

[0420] R? represents a hydrogen atom;
[0421] R represents a hydrogen atom;
[0422] R* and R®, identical or different, represent a

hydrogen atom;

[0423] R represents H, CF,, CH, or C,Hs;

[0424] R represents H, CF,, CH, or C,Hy; an option-
ally at least mono-substituted phenyl or naphthyl radi-
cal; an optionally at least mono-substituted heterocyclyl
group; an optionally at least mono-substituted —CH,-
phenyl, —CH,-naphthy]l —CH,—CH,-phenyl or
—CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;
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[0425] R®and R, identical or different, represent H; OH;
an optionally at least mono-substituted phenyl or naph-
thyl radical; an optionally at least mono-substituted het-
erocyclyl group; an optionally at least mono-substituted
—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

[0426] or

[0427] R®andR®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;

[0428] or

[0429] R® and R® binding to different adjacent ring
members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system.

Another very preferred embodiment of the inven-

as)

AN

o

[0431] wherein

[0432] m is selected from O or 1;

[0433] p is selected from O or 1;

[0434] R represents a hydrogen atom;

[0435] R* and R®, identical or different, represent a

hydrogen atom;

[0436] R represents a hydrogen atom;

[0437] R’ represents a hydrogen atom; a linear or
branched, optionally at least mono-substituted aliphatic
radical;

[0438] R® and R®, identical or different, represent a
hydrogen atom; a halogen; OR”; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group; an optionally at least
mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

[0439] or

[0440] R®and R®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem;
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[0441] or
[0442] R® and R®, binding to different adjacent ring
members; form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system;
[0443] R'! represents a linear or branched, saturated or
unsaturated, optionally at least mono-substituted aliphatic
radical; an optionally at least mono-substituted cycloalkyl
group; an optionally at least mono-substituted aryl radical; an
optionally at least mono-substituted heterocyclyl group; a
linear or branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least mono-
substituted alkyl-heterocyclyl group; a linear or branched,
optionally at least mono-substituted alkyl-cycloalkyl group;
[0444] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.
[0445] Another very preferred embodiment of the inven-
tion are compounds according to general formula (IA),
wherein

[0446] m is selected from O or 1; preferably is 1;

[0447] p is selected from O or 1;

[0448] R? represents a hydrogen atom;

[0449] R represents a hydrogen atom;

[0450] R* and R®, identical or different, represent a

hydrogen atom;
[0451] R represents H, CF,, CH, or C,Hy;
[0452] R®and R®, identical or different, represent H; OH;
an optionally at least mono-substituted phenyl or naphthyl
radical; an optionally at least mono-substituted heterocyclyl
group; an optionally at least mono-substituted —CH,-phe-
nyl, —CH,-naphthyl, —CH,—CH,-phenyl or —CH,—
CH,-naphthyl; an optionally at least mono-substituted
—CH,-heterocyclyl group or —CH,—CH,-heterocyclyl
group;
[0453] or
[0454] R®and R®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-

tem;
[0455] or
[0456] R® and R°, binding to different adjacent ring

members, form together with these ring members an
optionally at least mono-substituted mono- or polycy-
clic ring system.
[0457] Another very preferred embodiment of the inven-
tion are compounds according to general formula (IA),
wherein

[0458] R® represents H or OH;

[0459] R® represents H; CH,; an optionally at least
mono-substituted phenyl; an optionally at least mono-
substituted naphthyl radical; an optionally at least
mono-substituted heterocyclyl group;

[0460] preferably
[0461] R represents H or OH;
[0462] R? represents H, CH,, an unsubstituted phenyl; a

phenyl substituted by C(O)CH;, COOH, CH;, OCH;,
CF;, Cl, F, NH,, C(O)—0O—CHj,, halogen (especially
Clor F); an unsubstituted naphthyl; an optionally at least
mono-substituted heterocyclyl group, selected from:
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F #
HiC \rN’ -
| |
“. _o
[0463] most preferably
[0464] R® represents H or OH;
[0465] R’ represents H or CH,, an unsubstituted phenyl;

a phenyl substituted by C(O)CH,, COOH, CH;, OCHj;,
CF,, Cl, F, NH,, C(O)—0O—CHj;, halogen (especially
ClorF); an unsubstituted naphthyl; an optionally at least
mono-substituted heterocyclyl group, selected from:

X
i | AN N\ e \N
g | |
A A
H3CYN"I N"I
| |
-0

[0466] with R® being a substitute in the ortho, meta or
para position if p is 1 or in 2- or 3-position if p is O.
[0467] Another very preferred embodiment of the inven-
tion are compounds according to general formula (IA),
wherein
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[0468] R®and R®, binding to the same C-atom in the ring,
form together with this C-atom in the ring an optionally
at least mono-substituted mono- or polycyclic ring sys-
tem,

[0469] preferably leading together with the substituted
heterocycle according to formula 1B to spirocyclic
structures selected from:

[0470] A (ifpis])

o
o
388

orBifpisO
[0471]

8 %
% g

optionally at least mono-substituted, with Rz being prefer-
ably a substituted phenyl, an unsubstituted phenyl, a benzyl or
an alkyl.
[0472] Another very preferred embodiment of the inven-
tion are compounds according to general formula (IA),
wherein

-z
-z
e

-
-
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[0473] R® and R®, binding to different adjacent ring
C-Atoms, form together with these C-atom in the ring an
optionally at least mono-substituted mono- or polycy-
clic ring system, preferably leading together with the
substituted heterocycle to the following structures (ifp is
1 or0):

optionally at least mono-substituted, most preferably on the

aromatic ring.

[0474] Highly preferred compounds according to the

invention are compounds selected from

[0475] 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.

[0476] 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-
yDethyl)piperidine oxalate.

[0477] (E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)-N-methylethanamine.

[0478] (E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)-N-methylethanamine oxalate.

[0479] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-4-phenylpiperidine.

[0480] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-4-phenylpiperidine oxalate.

[0481] (E)-N-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-N-methyl-2-phenylethanamine.

[0482] (E)-N-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-N-methyl-2-phenylethanamine oxalate.

[0483] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)piperidine.

[0484] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)piperidine oxalate.

[0485] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-4-methylpiperidine.

[0486] (E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)-4-methylpiperidine oxalate.

[0487] (E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)morpholine.

[0488] (E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)ethyl)morpholine oxalate.

[0489] 4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-
yl]-ethyl)-4,5,6,7-tetrahydrobenzo[b|thiophene.
[0490] 4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-
yl]-ethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene oxalate.
[0491] 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-
yDethyl)piperidin-4-ol.

[0492] 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-
yDethyl)piperidin-4-ol oxalate.

[0493] 4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thien-4-yl)ethyl)piperidin-4-ol.

[0494] 4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thien-4-yl)ethyl)piperidin-4-ol oxalate.

[0495] 2-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-yl)ethyl)
isoindoline.

[0496] 2-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-yl)ethyl)
isoindoline oxalate.

[0497] N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo|b]
thien-4-yl)ethanamine.
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[0498] N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo[b]
thien-4-yl)ethanamine oxalate.

[0499] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-(4-(trifluoromethyl)phenyl)piperidine.

[0500] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-(4-(trifluoromethyl)phenyl)piperidine oxalate.

[0501] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-o-tolylpiperidine.

[0502] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-o-tolylpiperidine oxalate.

[0503] 4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0504] 4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0505] 4-(naphthalen-1-y1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0506] 4-(naphthalen-1-y1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0507] 4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0508] 4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0509] 4-(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine.

[0510] 4-(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0511] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-p-tolylpiperidine.

[0512] 1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-p-tolylpiperidine oxalate.

[0513] 4-(2-(2,3-dihydrospiro[ 1H-indene-1,4'-piperidin]-
1'-yDethyl)-4,5,6,7-tetrahydrobenzo[b|thiophene.

[0514] 4-(2-(2,3-dihydrospiro[ 1H-indene-1,4'-piperidin]-
1'-yDethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene oxalate.

[0515] 4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0516] 4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0517] 4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine.

[0518] 4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0519] 4-(4-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0520] 4-(4-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0521] 4-(3,5-bis(triftuoromethyl)phenyl)-1-(2-(4,5,6,7-
tetrahydrobenzo[b|thiophen-4-yl)ethyl)piperidine.

[0522] 4-(3,5-bis(trifluoromethyl)phenyl)-1-(2-(4,5,6,7-
tetrahydrobenzo[b|thiophen-4-yl)ethyl)piperidine
oxalate.

[0523] 4-(naphthalen-2-y1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0524] 4-(naphthalen-2-y1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0525] 4-(benzofuran-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0526] 4-(benzofuran-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0527] 4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine.

[0528] 4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.
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[0529] 2-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.

[0530] 4-(benzo[b]thiophen-3-yl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine

[0531] 4-(benzo[b]thiophen-3-yl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0532] 2-(1-(2-(4,5,6,7-tetrahydrobenzo|b]thiophen-4-yl)
ethyl)piperidin-4-y1)-1H-benzo[d]imidazole.

[0533] 2-(1-(2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-yl)
ethyl)piperidin-4-y1)-1H-benzo[d]imidazole oxalate.

[0534] 2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidin-4-y1)-1H-benzo[d]imida-
zole.

[0535] 2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidin-4-y1)-1H-benzo[d]imida-
zole oxalate.

[0536] 4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine.

[0537] 4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate.

[0538] 2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo|b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.

[0539] 2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo|b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate

[0540] 1'-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)
ethyl)-spiro(isobenzofuran-1(3H), 4'-piperidin)-3-one.

[0541] 1'-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-spiro(isobenzofuran-1(3H), 4'-piperidin)-3-one
oxalate.

[0542] 2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.

[0543] 2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.

[0544] 8-[2-(4,5,6,7-Tetrahydrobenzo[b]thiophen-4-yl)-
ethyl]-2,8-diazaspiro[4.5]decan-1-one.

[0545] 8-[2-(4,5,6,7-Tetrahydrobenzo[b]thiophen-4-yl)-
ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate

[0546] 4-(2-(spiro[ 1H-indene-1,4'-piperidin]-1'-yl)ethyl)-
4,5,6,7-tetrahydrobenzo[b|thiophene.

[0547] 4-(2-(spiro[ 1H-indene-1,4'-piperidin]-1'-yl)ethyl)-
4,5,6,7-tetrahydrobenzo[b]thiophene oxalate.

[0548] 7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3,4-tetrahydroisoquinoline.

[0549] 7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline
oxalate.

[0550] 5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3,4-tetrahydroisoquinoline.

[0551] 5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline
oxalate.

[0552] 1-(1-(2-(4,5,6,7-tetrahydrobenzo|b]thiophen-4-yl)
ethyl)piperidin-4-y1)-1H-indole.

[0553] 1-(1-(2-(4,5,6,7-tetrahydrobenzo|b]thiophen-4-yl)
ethyl)piperidin-4-yl)-1H-indole oxalate

[0554] 2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.

[0555] 2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.

[0556] 2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
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[0557] 2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]

thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.

[0558] 2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]de-
can-1-one.

[0559] 2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]de-
can-1-one oxalate.

[0560] 2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.

[0561] 2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.

[0562] 2-(4-trifluoromethylphenyl)-8-[2-(4,5,6,7-tetrahy-
dro-benzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]de-
can-1-one.

[0563] 2-(4-trifluoromethylphenyl)-8-[2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]de-
can-1-one oxalate.

[0564] 5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3,4-tetrahydroisoquinoline.

[0565] 5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3,4-tetrahydroisoquinoline
oxalate.

[0566] 2-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-1,2,3,4-tetrahydroisoquinoline-7-carbonitrile

[0567] 2-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl1)
ethyl)-1,2,3,4-tetrahydroisoquinoline-7-carbonitrile
oxalate.

[0568] 2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0569] 2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate;

[0570] optionally in form of one of the stereoisomers,
preferably enantiomers or diasterecomers, a racemate or
in form of a mixture of at least two of the stereoisomers,
preferably enantiomers and/or diastereomers, in any
mixing ratio, or a corresponding salt thereof, or a corre-
sponding solvate thereof.

[0571] Another aspect of the invention refers to a process

for the preparation of a compound of formula (I) according to

the invention, or a salt, isomer or solvate thereof, which

comprises the condensation of a compound of Formula (II):

an

in which R;, R,, R5 and R, as well as m and n are as defined
above and X being a leaving group, with a compound of
Formula (I1I):

R,—R,—NH (I

in which R' and R, are as defined above.
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[0572] In general the processes are described below in the
experimental part. The starting materials are commercially
available or can be prepared by conventional methods.
[0573] The obtained reaction products may, if desired, be
purified by conventional methods, such as crystallisation and
chromatography. Where the above described processes for
the preparation of compounds of the invention give rise to
mixtures of stereoisomers, these isomers may be separated by
conventional techniques such as preparative chromatography.
If there are chiral centers the compounds may be prepared in
racemic form, or individual enantiomers may be prepared
either by enantiospecific synthesis or by resolution.

[0574] One preferred pharmaceutically acceptable form is
the crystalline form, including such form in pharmaceutical
composition. In the case of salts and solvates the additional
ionic and solvent moieties must also be non-toxic. The com-
pounds of the invention may present different polymorphic
forms, it is intended that the invention encompasses all such
forms.

[0575] Another aspect of the invention refers to a pharma-
ceutical composition which comprises a compound accord-
ing to the invention or a pharmaceutically acceptable salt,
prodrug, isomer or solvate thereof, and a pharmaceutically
acceptable carrier, adjuvant or vehicle. The present invention
thus provides pharmaceutical compositions comprising a
compound of'this invention, or a pharmaceutically acceptable
salt, derivative, prodrug or stereoisomers thereof together
with a pharmaceutically acceptable carrier, adjuvant, or
vehicle, for administration to a patient.

[0576] Examples of pharmaceutical compositions include
any solid (tablets, pills, capsules, granules etc.) or liquid
(solutions, suspensions or emulsions) composition for oral,
topical or parenteral administration.

[0577] Inapreferred embodimentthe pharmaceutical com-
positions are in oral form, either solid or liquid. Suitable dose
forms for oral administration may be tablets, capsules, syrops
or solutions and may contain conventional excipients known
in the art such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers,
for example lactose, sugar, maize starch, calcium phosphate,
sorbitol or glycine; tabletting lubricants, for example magne-
sium stearate; disintegrants, for example starch, polyvi-
nylpyrrolidone, sodium starch glycollate or microcrystalline
cellulose; or pharmaceutically acceptable wetting agents
such as sodium lauryl sulfate.

[0578] The solid oral compositions may be prepared by
conventional methods of blending, filling or tabletting.
Repeated blending operations may be used to distribute the
active agent throughout those compositions employing large
quantities of fillers. Such operations are conventional in the
art. The tablets may for example be prepared by wet or dry
granulation and optionally coated according to methods well
known in normal pharmaceutical practice, in particular with
an enteric coating.

[0579] The pharmaceutical compositions may also be
adapted for parenteral administration, such as sterile solu-
tions, suspensions or lyophilized products in the appropriate
unit dosage form. Adequate excipients can be used, such as
bulking agents, buffering agents or surfactants.

[0580] The mentioned formulations will be prepared using
standard methods such as those described or referred to in the
Spanish and US Pharmacopoeias and similar reference texts.
[0581] Administration of the compounds or compositions
of'the present invention may be by any suitable method, such
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asintravenous infusion, oral preparations, and intraperitoneal
and intravenous administration. Oral administration is pre-
ferred because of the convenience for the patient and the
chronic character of the diseases to be treated.

[0582] Generally an effective administered amount of a
compound of the invention will depend on the relative effi-
cacy of the compound chosen, the severity of the disorder
being treated and the weight of the sufferer. However, active
compounds will typically be administered once or more times
a day for example 1, 2, 3 or 4 times daily, with typical total
daily doses in the range of from 0.1 to 1000 mg/kg/day.
[0583] The compounds and compositions of this invention
may be used with other drugs to provide a combination
therapy. The other drugs may form part of the same compo-
sition, or be provided as a separate composition for adminis-
tration at the same time or at different time.

[0584] Another aspect of the invention refers to the use of a
compound according to the invention in the manufacture of a
medicament.

[0585] Another aspect of the invention refers to the use of a
compound according to the invention in the manufacture of a
medicament for the treatment or prophylaxis of a sigma
receptor mediated disease or condition. A preferred embodi-
ment of this is this use wherein the disease is diarrhoea,
lipoprotein disorders, metabolic syndrome, treatment of
elevated triglyceride levels, chylomicronemia, hyperlipopro-
teinemia; hyperlipidemia, especially mixed hyperlipidemia;
hypercholesterolemia, dysbetalipoproteinemia, hypertrig-
lyceridemia including both the sporadic and familial disorder
(inherited hypertriglyceridemia), migraine, obesity, arthritis,
hypertension, arrhythmia, ulcer, learning, memory and atten-
tion deficits, cognition disorders, neurodegenerative diseases,
demyelinating diseases, addiction to drugs and chemical sub-
stances including cocaine, amphetamine, ethanol and nico-
tine, tardive diskinesia, ischemic stroke, epilepsy, stroke,
depression, stress, psychotic condition, schizophrenia;
inflammation, autoimmune diseases or cancer.

[0586] A preferred embodiment of this is this use wherein
the disease is pain, especially neuropathic pain, inflammatory
pain or other pain conditions, allodynia and/or hyperalgesia,
especially mechanical allodynia.

[0587] Another aspect of the invention refers to the use of a
compound according o the invention as pharmacological tool
or as anxiolytic or immunosuppressant.

[0588] The term “pharmacological tool” refers to the prop-
erty of compounds of the invention through which they are
particularly selective ligands for Sigma receptors which
implies that compound of formula I, described in this inven-
tion, can be used as a model for testing other compounds as
Sigma ligands, ex. a radiactive ligands being replaced, and
can also be used for modeling physiological actions related to
Sigma receptors.

[0589] Another aspect of this invention relates to a method
of treating or preventing a sigma receptor mediated disease
which method comprises administering to a patient in need of
such a treatment a therapeutically effective amount of a com-
pound as above defined or a pharmaceutical composition
thereof. Among the sigma mediated diseases that can be
treated are diarrhoea, lipoprotein disorders, metabolic syn-
drome, treatment of elevated triglyceride levels, chylomi-
cronemia, hyperlipoproteinemia; hyperlipidemia, especially
mixed hyperlipidemia; hypercholesterolemia, dysbetalipo-
proteinemia, hypertriglyceridemia including both the spo-
radic and familial disorder (inherited hypertriglyceridemia),
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migraine, obesity, arthritis, hypertension, arrhythmia, ulcer,
learning, memory and attention deficits, cognition disorders,
neurodegenerative diseases, demyelinating diseases, addic-
tion to drugs and chemical substances including cocaine,
amphetamine, ethanol and nicotine, tardive diskinesia,
ischemic stroke, epilepsy, stroke, depression, stress, pain,
especially neuropathic pain, inflammatory pain or other pain
conditions, allodynia and/or hyperalgesia, especially
mechanical allodynia, psychotic condition, schizophrenia;
inflammation, autoimmune diseases or cancer; disorders of
food ingestion, the regulation of appetite, for the reduction,
increase or maintenance of body weight, for the prophylaxis
and/or treatment of obesity, bulimia, anorexia, cachexia or
type Il diabetes, preferably type Il diabetes caused by obesity.
The compounds of the invention can also be employed as
pharmacological tool or as anxiolytic or immunosuppressant.
[0590] The present invention is illustrated below with the
aid of examples. These illustrations are given solely by way of
example and do not limit the general spirit of the present
invention.

EXAMPLES
General Synthesis

[0591] Method A:

[0592] The compounds of formula (I) defined above can be
obtained by available synthetic procedures. For example,
they can be prepared according to the following scheme I:

Scheme T
Ry Ry
X Sy
/J b RN /J Jn
132
i L) i
/ Base /
S S

D @

[0593] According to the Method A the compounds of for-
mula () are prepared by coupling of a compound of Formula
(II), in which A, and n are as defined above in formula (I) and
X is a leaving group, preferably chlorine or bromine with a
compound of formula (IIT), HNR, R,, in which R, and R, are
as defined above in formula (I).

[0594] The reaction of compounds of formula (II) and (I1I)
is preferably carried out in an aprotic solvent, but not limited
to, such as N,N-dimethylformamide (DMF) in the presence
of'an inorganic base, such as K,CO;, or an organic base, such
as triethylamine or ethyldiisopropylamine, and at an appro-
priated temperature between room temperature and the reflux
temperature of the solvent.

[0595] Compounds of formula (II) are also commercially
available or can be prepared by methods well known in the
literature. See, Berardi, F.; Giudice, G.; Perrone, R.; Tor-
torella, V.; Govoni, S.; Lucchi, L. J. Med, Chem. 1996, 39
4255-4260 and Christoph, J.; Frotscher, M.; Dannhardt, G.;
Hartmann, R. J. Med, Chem. 2000, 43 1841-1851.
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[0596] Method B:
[0597] The compounds of formula (I) can also be obtained
according to the synthetic process described by scheme II:
Scheme IT
COOEt
r/
; 1) NaOH
/ | D
S
v
COOH
<
: 1) SOClL,
/ 2) R{R,NH,
| (11D
S
v
(€]
R
)kN/ 1
5 | LiAlH,
Ry
S
VI
R
:/\N/ !
: |
Ry
S
1
[0598] Following Method B, the compounds of formula

(V) are prepared from the compounds of formula (IV) by
hydrolysis of the ester group with a base such as NaOH, KOH
or LiOH in a mixture of water and an alcohol such as metha-
nol or ethanol, and at an appropriated temperature between
room temperature and the reflux temperature of the solvent.

[0599] Following Method B, the compounds of formula
(V) are prepared by reaction of the compounds of formula
(V) with thionyl chloride and subsequent treatment with
amines of formula R, R,NH (III) in an inert solvent such as
methylene chloride at a temperature that can be between 0° C.
and room temperature. The compounds of formula (VI) are
prepared by reaction of the compounds of formula (V) with
alkyl chloroformate, such as methyl chloroformate, ethyl
chloroformate, isoprenyl chloroformate, or isobutyl chloro-
formate, in the presence of a base such as triethylamine,
ethyldiisopropylamine or N-methylmorpholine, and subse-
quent treatment with amines of the formula R, R,NH (II), in
an inert solvent such as methylene chloride, tetrahydrofuran
or N,N-dimethylformamide, and at an appropriated tempera-
ture between 0° C. and room temperature. The compounds of
formula (VI) can also be prepared from the compounds of
formula (V) and the amines of formula R;R,NH (III) in the
presence of reactives which activate carbonyl groups such as
N,N'-dicycloohexylcarbodiimide, 1-(3-dimethylaminopro-
pyl)-3-ethylcarbodiimide hydrochloride or diisopropylcar-
bodiimide. This reaction can also be carried out using the
carbodiimides in the presence of 1-benzotriazole or N-hy-
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droxysuccinimide. The compounds of formula (VI) can also
be prepared from the compounds of formula (V) and the
amines of formula R, R,NH (III) in the presence of N,N'-
carbonyldiimidazole.

[0600] Following Method B, the compounds of formula (I)
are prepared from the compounds of formula (VI) by reaction
with reducing agents such as lithium aluminum hydride.

Example 1

Synthesis of 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine

Step 1: Synthesis of 4-(2-chloroethyl)-4,5,6,7-tet-
rahydrobenzo[b]thiophene

[0601]

OH

PhsP
ClyC/Acetonitrile (1:1)

/]

S
Cl
S
[0602] Triphenylphosphine (3.94 g, 15 mmol)isaddedtoa
solution of 2-(4,5,6,7-tetrahydrobenzo|b]thiophen-4-yl)

ethanol (2.74 g, 15 mmol) in C1,C/Acetonitrile 1:1 (20mL) at
room temperature and the mixture is maintained under stir-
ring for 3 hours monitoring the reaction by TLC. The solution
is concentrated to half the volume at reduced pressure,
CH,Cl, is added and washed with water. The organic phase is
separated and evaporated to dryness. The crude is treated with
diethyl ether and the precipitate is filtered. The diethyl etheris
evaporated to dryness, and the resulting crude is purified by
column chromatography, giving 4-(2-chloroethyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene (1.7 g, 8.4 mmol, 56%, oil). "H
NMR (300 MHz, CDCl5): 8 1.54 (m, 1H), 1.79 (m, 1H), 1.92
(m, 3H), 2.20 (m, 1H), 2.77 (m, 2H), 3.00 (m, 1H), 3.64 (m,
2H), 6.86 (d, J=5.2 Hz, 1H), 7.06 (d, J=5.2 Hz, 1H).

Step 2: 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thien-4-yl)ethyl)piperidine

[0603]

Cl

]

S
N
S
[0604] A mixture of 4-(2-chloroethyl)-4,5,6,7-tetrahy-

drobenzo[b]thiophene (0.25 g, 1.24 mmol), 4-phenylpiperi-
dine hydrochloride (0.25 g, 1.25 mmol), K,CO; (0.40 g, 2.89
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mmol) and a catalytic amount of Nalin DMF (5 mL) is heated
to 110° C. overnight. The solvent is removed at reduced
pressure, diethyl ether is added to the residue and washed
with water. The organic phase is dried and evaporated at
reduced pressure and the resulting crude is purified by col-
umn chromatography, giving 4-phenyl-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thien-4-yl)ethyl)piperidine (0.24 g, 0.74 mmol,
59%, oil). 'H NMR (300 MHz, CDCl;): 81.54 (m, 1H),
1.70-2.18 (m, 11H), 2.51 (m, 3H), 2.76 (m, 3H), 3.12 (m, 2H),
6.88 (d, J=5.2 Hz, 1H), 7.04 (d, J=5.2 Hz, 1H), 7.18-7.32 (m,
SH).

Example 2

Synthesis of 4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thien-4-yl)ethyl)piperidine oxalate

[0605]

HO,CCO,H21,0

_—

C[§ O@

[0606] HO,CCO,H.2H,0 (0.10 g, 0.8 mmol) is added to a
solution de  4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine (0.23 g, 0.70 mmol) in
acetone (3 ml) giving 4-phenyl-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thien-4-yl)ethyl)piperidine (0.25 g, 0.60 mmol,
86%, m.p.=176-179° C., white solid).

/

(6]
OH
HO
(6]

Example 3

Synthesis of (E)-N-benzyl-2-(6,7-dihydrobenzo[b]
thien-4(5H)-ylidene)-N-methylethanamine

Step 1: Synthesis of (E)-N-benzyl-2-(6,7-dihy-
drobenzo[b]thien-4(5H)-ylidene)-N-methylaceta-

mide

[0607]

1) SOCI, DMF (cat.)
2) CH,Cl,, BN,

/ | ©/\NH

| OH
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-continued

]

S

[0608] A solution of a mixture E/Z of 2-(6,7-dihydrobenzo
[b]thiophen-4(SH)-ylidene)acetic acid (0.38 g, 1.96 mmol) in
thionyl chloride (3 mL) and a catalytic amount of DMF is
refluxed for 5 min. The solvent is evaporated at reduced
pressure and the residue is slowly added to a solution of
N-methyl-N-benzylamine (0.24 g, 1.96 mmol) and triethy-
lamine (0.5 mL) in dry CH,Cl, (15 mL) cooled in an ice bath
and stirred at room temperature monitoring the reaction by
TLC. The solution is washed with water and the organic phase
is dried and evaporated under reduced pressure, and the
resulting crude is purified by column chromatography, giving
(E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)-

N-methylacetamide (0.35 g, 1.17 mmol, 60%, viscous oil).
'"H NMR (300 MHz, CDCl,): 8 1.95 (m, 2H), 2.87 (m, 4H),
3.00(s,3H), 4.65 (s, 2H), 6.34 (s, 1H), 7.04 (d, J=5.3 Hz, 1H),
7.09 (d, J=5.3 Hz, 1H), 7.23-7.38 (m, 5H).

Step 2: Synthesis of (E)-N-benzyl-2-(6,7-dihy-
drobenzo[b]thien-4(5SH)-ylidene)-N-methyletha-

namine

[0609]

Saehy
]
Qe
]

[0610] (E)-N-benzyl-2-(6,7-dihydrobenzo[b]thiophen-4

(5H)-ylidene)-N-methylacetamide (0.32 g, 1.01 mmol) in
THF anh. (5§ mL) is added slowly to a suspension of AlLLiH,
(0.1 g, 2.63 mmol) in THF anh. (20 mL.) cooled in an ice bath
and is stirred at room temperature for 1 hour and refluxed for
2 hours. The solution is cooled in an ice bath and some drops
of NaOH 10% is added. The mixture is filtered and washed
with ethyl acetate. The filtrate is evaporated to dryness and the
residue is dissolved in ethyl acetate and washed with water.
The organic phase is removed and the resulting crude is
purified by column chromatography, giving (E)-N-benzyl-2-



US 2009/0221572 Al Sep. 3, 2009

31
(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)-N-methyletha- Example 7
namine (0.25 g, 0.88 mmol, 87%, oil). 'H NMR (300 MHz,
CDCl,): 8 1.90 (m, 2H), 2.29 (s, 3H), 2.44 (m, 2H), 2.84 (t, (B)-N-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
1=6.1 Hz, 2H), 3.26 (d, 1=7.0 Hz, 2H), 3.62 (s, 2H), 5.94 (t, ethyl)-N-methyl-2-phenylethanamine

J=7.0Hz, 1H),7.04 (d, J=5.3 Hz, 1H),7.20 (d, ]=5.3 Hz, 1H),

7.25-7.40 (m, 5H). [0617]
Example 4
(E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(SH)-
ylidene)-N-methylethanamine oxalate | T
[0611] /
S
N (€]
| | oo [0618] 'H NMR (300 MHz, CDCls): § 1.91 (m, 2H), 2.40
/ HO (s, 3H), 2.47 (m, 2H), 2.70-2.95 (m, 6H), 3.31 (d, J=7.0 Hz,
| 5 2H), 5.89 (1,J=7.0 Hz, 1H), 7.04 (d, I=5.3 Hz, 1H), 7.14-7.33
S (m, 6H).
Example 8

[0612] (m.p.=139-141° C., 82%, white solid).

(E)-N-(2-(6,7-dihydrobenzo[bJthien-4(5H)-ylidene)
Example 5 ethyl)-N-methyl-2-phenylethanamine oxalate

(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
L [0619]
ethyl)-4-phenylpiperidine

[0613]

B (] o

[0614] 'H NMR (300 MHz, CDCl,): 81.70-1.99 (m, 6H), [0620] (m.p.=129-130° C., white solid).
2.13 (m, 2H), 2.50 (m, 3H), 2.84 (t, J=6.1 Hz, 2H), 3.15 (m,
2H), 3.23 (d, J=7.2 Hz, 2H), 5.95 (1, J=7.2 Hz, 1H), 7.03 (d, Fxample 9
J=5.3 Hz, 1H), 7.16-7.35 (m, 6H). (74%, oil)
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
Example 6 ethyl)piperidine

(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene) [0621]
ethyl)-4-phenylpiperidine oxalate

[0615] IO
| N on / |
0 S
/ O
. oH [0622] 'H NMR (300 MHz, CDCl,): 81.45 (m, 2H), 1.64

(m, 4H), 1.90 (m, 2H), 2.31-2.62 (m, 6H), 2.83 (t, J=6.1 Hz,
2H), 3.17 (d, J=7.2 Hz, 2H), 5.91 (t, I=7.2 Hz, 1H), 7.02 (d,
[0616] (m.p.=160-163° C., 76%, yellowish solid). J=5.3 Hz, 1H), 7.18 (d, J=5.3 Hz, 1H). (74%, oil).
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Example 10

(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)piperidine oxalate

[0623]

QO
5

[0624] (m.p.=148-150° C., 79%, white solid).

Example 11

(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-4-methylpiperidine

[0625]

Cg&

[0626]
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Example 13
(E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)morpholine
[0629]
)
K/O
S
[0630] 'HNMR (300 MHz, CDCl,): § 1.89 (m, 2H), 2.41-

2.60 (m, 6H1), 2.84 (t, 1=6.1 Hz, 2H), 3.18 (d, ]=7.2 Hz, 2H),
3.75 (m, 4H), 5.87 (t, I=7.2 Hz, 1H), 7.03 (d, J=5.3 Hz, 1H),
7.17 (d, J=5.3 Hz, 1H). (71%, oil).

Example 14

(E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)morpholine oxalate

'H NMR (300 MHz, CDCl,): 80.93 (d, J=6.0 Hz,
3H),1.20-1.42 (m, 3H), 1.64 (m, 2H), 1.84-2.03 (m, 4H), 2.46

[0631]
N
| /\ o) 0
/ HO OH
S
[0632] (m.p.=171-174° C., 64%, yellowish solid).

(m, 2H), 2.82 (1, J=6.1 Hz, 2H), 2.97 (m, 2H), 3.16 (d, J=7.1

Hz, 2H), 5.91 (t, J=7.1 Hz, 1H), 7.02 (d, J=5.3 Hz, 1H), 7.18

(d, 1=5.3 Hz, 1H). (85%, oil).

Example 12

(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)

ethyl)-4-methylpiperidine oxalate

[0627]
N
| 0 0
/ HO OH

[0628] (m.p.=139-141° C., 80%, white solid).

Example 15

4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-yl]-
ethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene

[0633]

%

[0634] 'HNMR (300 MHz, CDCL,): 8 1.54 (m, 1H), 1.68-
2.13 (m, 9H), 2.38-2.61 (m, 4H), 2.76 (m, 3H), 2.94 (m, 2H),
5.07 (s, 2H), 6.80 (d, J=5.2 Hz, 1H), 7.04 (d, J=5.2 Hz, 1H),
7.15 (m, 1H), 7.20 (m, 1H), 7.26 (m, 2H). (48%, oil).
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Example 16

4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-yl]-
ethyl)-4,5,6,7-tetrahydrobenzo|b Jthiophene oxalate

[0635]

[0636] (m.p.=172-176° C., 45%, white solid).

Example 17

4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[bJthien-4-y1)
ethyl)piperidin-4-ol

[0637]

cekae

[0638] 'HNMR (300 MHz, CDCl,): 81.55 (m, 1H), 1.67-
2.08 (m, 7H), 2.22 (m, 2H), 2.43-2.60 (m, 4H), 2.76 (m, 3H),
2.89 (m, 2H), 6.88 (d, J=5.2 Hz, 1H), 7.04 (d, J=5.2 Hz, 1H),

7.26 (m, 1H), 7.36 (m, 2H), 7.52 (m, 2H). (64%, oil).

Example 18

4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[bJthien-4-y1)

ethyl)piperidin-4-ol oxalate

[0639]

[0640] (m.p.=179-170° C., 76%, white solid).

Sep. 3, 2009

Example 19

4(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thien-4-yl)ethyl)piperidin-4-ol

[0641]

]

5 Cl

[0642] 'HNMR (300 MHz, CDCl,): 81.54 (m, 1H), 1.63-
1.82 (m, 4H), 1.88-2.06 (m, 3H), 2.17 (m, 2H), 2.40-2.59 (m,
4H),2.76 (m, 3H), 2.88 (m, 2H), 6.87 (d, J=5.2 Hz, 1H), 7.04
(d, J=5.2 Hz, 1H), 7.31 (d, J=8.7 Hz, 2H), 7.44 (d, ]=8.7 Oz,
2H). (56%, oil).

Example 20

4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]
thien-4-yl)ethyl)piperidin-4-ol oxalate

[0643]

(]
5 Cl
0

OH
HO
[0644] (m.p.=184-185° C., 70%, white solid).

Example 21

2-(2-(4,5,6,7-tetrahydrobenzo| b|thien-4-yl)ethyl)
isoindoline

[0645]

ael

[0646] (24%, oil)



US 2009/0221572 Al

Example 22

2-(2-(4,5,6,7-tetrahydrobenzo|b|thien-4-yl)ethyl)
isoindoline oxalate

[0647]
N O
OH
/ | HO
O
S
[0648] 'HNMR (300 MHz, CD,OD): § 1.61 (m, 1H), 1.78

(m, 1H), 1.99 (m, 3H), 2.25 (m, 1H), 2.77 (m, 2H), 2.92 (m,
1H), 3.50 (m, 2H), 4.72 (s, 4H), 6.92 (d, J=5.2 Hz, 1H), 7.15
(d, J=5.2 Hz, 1H), 7.40 (s, 4H). (m.p.=203-205° C., 48%,
cream-colored solid)

Example 23

N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo[ b]
thien-4-yl)ethanamine

[0649]
N
S
[0650] 'H NMR (300 MHz, CDCl,): 81.48 (m, 1H), 1.61-

1.79 (m, 2H), 1.83-1.95 (m, 2H), 2.00 (m, 1H), 2.23 (s, 3H),
2.44-2.58 (m, 2H), 2.74 (m, 2H), 2.81 (m, 1H), 3.49 (d,
J=13.0 Hz, 1H), 3.59 (d, J=13.0 Hz, 1H), 6.83 (d, ]=5.2 Hz,
1H), 7.03 (d, I=5.2 Hz, 1H), 7.23-7.35 (m, 5H).

[0651] (54%, oil).

Example 24

N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo[ b]
thien-4-yl)ethanamine oxalate

[0652]
N O
OH
/ | HO
(@]
S
[0653] (m.p.=168-171° C., 65%, white solid).

Sep. 3, 2009

Example 25
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-(4-(triftuoromethyl)phenyl)piperidine
[0654]

{ﬁo@

[0655] 'HNMR (300 MHz, CDCl,): 81.56 (m, 1H), 1.66-
2.18(m, 11H), 2.44-2.64 (m, 3H), 2.77 (m, 3H), 3.12 (m, 2H),
6.89 (d, J=5.1 Hz, 1H), 7.06 (d, J=5.1 Hz, 1H), 7.34 (d, J=8.2
Hz, 2H), 7.56 (d, J=8.2 Hz, 2H).

[0656] (206 mg, 0.52 mmol, 87%, oil).

Example 26

1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-(4-(triftuoromethyl)phenyl)piperidine
oxalate

[0657]
N
| :
S
F
F
(@) (0]
HO OH
[0658] (96 mg, 0.19 mmol, 38%, m.p.=180-182° C., white
solid).

Example 27
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-o-tolylpiperidine
[0659]

cehae

[0660] 'HNMR (300 MHz, CDCL,): § 1.55 (m, 1H), 1.66-
2.16 (m, 11H), 2.34 (s, 3H), 2.50 (t, J=8.0 Hz, 2H), 2.76 (m,
4H), 3.12 (m, 2H), 6.89 (d, I=5.2 Hz, 1H), 7.05 (d, J=5.2 Hz,
1H), 7.07-7.20 (m, 3H), 7.25 (m, 1H).

[0661] (160 mg, 0.47 mmol, 78%, oil).
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Example 28 Example 31
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl) 4-(naphthalen-1-y)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
ethyl)-4-o-tolylpiperidine oxalate thiophen-4-yl)ethyl)piperidine
[0669]

[0662]

Ry UL
SON b

[0670] ‘HNMR (300 MHz, CDCL,): & 1.57 (m, 1H), 177
. (m, 2H), 1.87-2.13 (m, 7H), 2.25 (m, 2H), 2.55 (m, 2H), 2.78
[0663] (97 mg, 0.23 mmol, 49%, m.p.=188-190° C., white  (m, 3H), 3.19 (m, 2H), 3.35 (m, 1H), 6.90 (d, J=5.2 Hz, 1H),

solid). 7.06 (d, 1=5.2 Hz, 1H), 7.42-7.54 (m, 4H), 7.71 (m, 1H), 7.86
(m, 1H), 8.10 (d, J=7.9 Hz, 1H).
Example 29 [0671] (220 mg, 0.58 mmol, 98%, yellowish semisolid).
4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b] Example 32

thiophen-4-yl)ethyl)piperidine
4-(naphthalen-1-y1)-1-(2-(4,5,6,7-tetrahydrobenzo[b]

[0664] thiophen-4-yl)ethyl)piperidine oxalate
[0672]
N
S
F O, O
[0665] 'HNMR (300 MHz, CDCL,): § 1.54 (m, 1H), 1.64- HO OH

2.12 (m, 11H), 2.47 (m, 3H), 2.76 (m, 3H), 3.09 (m, 2H),
6.85-6.95 (m, 3H), 7.00 (d, J=7.8 HZ, lH), 7.04 (d, J=5.2 HZ, [0673] (136 mg, 0.29 mmol, 50%, m.p.:l97-198° C., white
1H), 7.24 (m, 1H). solid).
[0666] (oil).

Example 33

Example 30
4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]

4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[ b] thiophen-4-yl)ethyl)piperidine

thiophen-4-yl)ethyl)piperidine oxalate [0674]

[0667]

/s | HOHOH S °

[0675] 'HNMR (300 MHz, CDCL,): 8 1,54 (m, 1H), 1.65-
1.88 (m, 6H), 1.90-2.15 (m, 5H), 2.49 (m, 3H), 2.76 (m, 3H),
3.09 (m, 2H), 6.88 (d, ]=5.2 Hz, 1H), 7.05 (d, ]=5.2 Hz, 1H),
[0668] (126 mg, 0.29 mmol, m.p.=203-204° C., white  7.16 (d, ]=8.4 Hz, 2H), 7.27 (d, ]=8.4 Hz, 2H).
solid). [0676] (220, 0.60 mmol, quant., beige semisolid).
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Example 34

4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate

[0677]
]
5 Cl
HO OH

[0678]
solid).

(155 mg, 0.34 mmol, 57%, m.p.=201-202° C., white

Example 35

4(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine

[0679]
N O/
S
[0680] 'HNMR (300 MHz, CDCI,): 8 1.47-2.22 (m, 12H),

2.50 (t, J=8.1 Hz, 2H), 2.77 (m, 3H), 2.98 (m, 1H), 3.11 (m,
2H), 3.83 (s, 3H), 6.84-6.97 (m, 3H), 7.05 (d, J=5.3 Hz, 1H),
7.15-7.25 (m, 2H).

[0681] (196 mg, 0.55 mmol, 92%, beige semisolid).

Example 36

4-(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate

[0682]
N O/
O, O
/ | HO OH
S
[0683] (106 mg, 0.24 mmol, 43%, m.p.=160-162° C., white

solid).

Sep. 3, 2009

Example 37

1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-p-tolylpiperidine

[0684]

ek ol

[0685] 'H NMR (300 MHz, CDCl,): 81.56 (m, 1H), 1.67-
2.16 (m, 11H), 2.32 (s, 3H), 2.49 (m, 3H), 2.77 (m, 3H), 3.10
(m, 2H), 6.88 (d, J=5.2 Hz, 1H), 7.05 (d, ]=5.2 Hz, 1H), 7.13
(m, 4H).

[0686] (199 mg, 0.59 mmol, 97%, beige semisolid).

Example 38

1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)-4-p-tolylpiperidine oxalate

[0687]

Y
.

HO OH

[0688] (120 mg, 0.28 mmol, 47%, m.p.=° C., white solid).

Example 39

4-(2-(2,3-dihydrospiro[ 1 H-indene-1.,4'-piperidin]-1'-
yDethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene

[0689]

g

[0690] 'H NMR (300 MHz, CDCl,): § 1.57 (m, 3H), 1.76
(m, 3H), 1.89-2.28 (m, 8H, (6=2.01, t, J=7.4 Hz)), 2.51 (m,
2H), 2.77 (m, 3H), 2.87-3.02 (m, 4H, (32.90, ]=7.3 Hz)), 6.89
(d, J=5.1 Hz, 1H), 7.05 (d, J=5.1 Hz, 1H), 7.14-724 (m, 4H).
[0691] (208 mg, 0.59 mmol, 98%, brown oil).
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Example 40

4-(2-(2,3-dihydrospiro[ 1 H-indene-1,4'-piperidin]-1'-
yDethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene

oxalate
[0692]
N
/ (@) O
S HO OH
[0693] (135 mg,0.31 mmol, 52%, m.p.=205-206° C., white
solid).

Example 41

4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine

[0694]

oS0

[0695] 'HNMR (300 MHz, CDCl,): 81.47-2.15 (m, 12H),
2.49 (m, 3H), 2.77 (m, 3H), 3.10 (m, 2H), 6.88 (d, J=5.1 Hz,
1H), 7.05 (d,J=5.1 Hz, 1H), 7.11 (m, 1H), 7.15-7.24 (m, 3H).
[0696] (181 mg, 0.50 mmol, 84%, amber oil).

Example 42

4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate

[0697]
N
O, O
g Ho on
Cl
[0698] (122 mg, 0.27 mmol, 54%, m.p.=185-186° C., white

solid).

Sep. 3, 2009

Example 43

4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine

[0699]

[0700] 'HNMR (300 MHz, CDCl,): 81.53 (m, 1H), 1.65-
2.14 (m, 11H), 2.49 (m, 3H), 2.77 (m, 3H), 3.10 (m, 2H), 3.80
(s, 3H), 6.75 (m, 1H), 6.80 (s, 1H), 6.84 (d, J=8.0 Hz, 1H),
6.89 (d, J=5.1 Hz, 1H), 7.05 (d, J=5.1 Hz, 1H), 7.22 (t, J=8.0
Hz, 1H).
[0701] (187 mg, 0.53 mmol, 88%, yellowish oil).

Example 44

4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate

[0702]

cé O\(j b

[0703]
solid).

(122 mg, 0.27 mmol, 52%, m.p.=157-159° C., white

Example 45

4-(4-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine

[0704]

cehael

[0705] 'HNMR (300 MHz, CDCL,): 8 1.52 (m, 1H), 1.64-
2.16 (m, 11H), 2.49 (m, 3H), 2.77 (m, 3H), 3.10 (m, 2H), 6.88
(d, J=5.1 Hz, 1H), 6.98 (t, J=8.5 Hz, 2H), 7.05 (d, J=5.1 Hz,
1H), 7.19 (m, 2H).

[0706] (oil).
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Example 46 Example 49
4-(4-ﬁuorophenyl)- 1 -(2-(4,5,.6,7-.te.trahydr0benzo[b] 4-(naphthalen-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate thiophen-4-yl)ethyl)piperidine
[0707]
[0714]

[0708] (108 mg, 0.25 mmol, m.p.=179-181° C., off-white L
solid). [0715] "HNMR (300 MHz, CDCl,): 81.56 (m, 1H), 1.66-

2.22 (m, 11H), 2.52 (1, ]=8.0 Hz, 2H), 2.68 (m, 1H), 2.77 (m.
3H), 3.15 (m, 2H), 6.90 (d, J=5.2 Hz, 1H), 7.06 (d, J=5.2 Hz,
1H), 7.42 (m, 3H), 7.66 (s, 1H), 7.79 (m, 3H).

4-(3,5-bis(trifluoromethyl)phenyl)-1-(2-(4,5,6,7- [0716] (180 mg, 0.48 mmol, 80%, amber oil).
tetrahydrobenzo[b Jthiophen-4-yl)ethyl)piperidine

Example 47

[0709] Example 50

4-(naphthalen-2-yl1)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate

]

[0717]
[0710] 'HNMR (300 MHz, CDCl,): 8 1.46-2.19 (m, 12H),

N 0 0
/ | QO Ho on
S
2.49 (m, 2H), 2.66 (m, 1H), 2.77 (m, 3H), 3.12 (m, 2H), 6.87

(d, J=5.1 Hz, 1H), 7.05 (d, J=5.1 Hz, 1H), 7.68 (s, 2H), 7.71 [0718] (140 mg, 0.30 mmol, 63%, m.p.=203-205° C., white
(s, 1H). solid).
[0711] (189 mg, 0.41 mmol, 68%, amber oil).
Example 51
Example 48
4-(benzofuran-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo

4-(3,5-bis(trifluoromethyl)phenyl)-1-(2-(4,5,6,7- [b]thiophen-4-yl)ethyl)piperidine

tetrahydrobenzo[b Jthiophen-4-yl)ethyl)piperidine
oxalate [0719]

o0

[0720] 'HNMR (300 MHz, CDCL,): 81.54 (m, 1H), 1.64-
2.18 (m, 11H), 2.48 (t, 1=7.8 Hz, 2H), 2.76 (m, 4H), 3.05 (m,
2H), 6.38 (s, 1H), 6.88 (d, J=5.2 Hz, 1H), 7.05 (d, J=5.2 Hz,
[0713] (94 mg, 0.17 mmol, 42%, m.p.=205-206° C., white  1H), 7.19 (m, 2H), 7.40 (d, J=7.2 Hz, 1H), 7.49 (m, 1H).
solid). [0721] (194 mg, 0.53 mmol, 88%, amber oil).

[0712]

/]
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Example 52

4-(benzofuran-2-y1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate

[0722]

o] OY@ I

[0723] (170mg, 0.37 mmol, 70%, m.p.=207-208° C., white
solid).

Example 53

4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine

[0724]

b

[0725] 'HNMR (300 MHz, CDCl,): 81.54 (m, 1H), 1.64-
2.17 (m, 11H), 2.49 (m, 2H), 2.76 (m, 3H), 2.89 (m, 1H),3.10
(m, 2H), 6.88 (d, J=5.1 Hz, 1H), 6.97-7.20 (m, 4H), 7.26 (m,
1H).

[0726] (oil).

Example 54

4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate

[0727]
N r
O, O
(] a
HO OH

S

[0728] (120 mg, 0.28 mmol, m.p.=208-209° C., white
solid).

Sep. 3, 2009
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Example 55
2-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-
4-yDethyl)piperidine
[0729]

]

S

[0730] 'HNMR (300 MHz, CDCI,): 81.06-2.21 (m, 14H),
2.37-2.72 (m, 4H), 3.04 and 3.19 (2xm, 2H), 6.61 and 6.73
(2xd, J=5.1 Hz, 1H), 6.95 and 6.98 (2xd, J=5.1 Hz, 1H),
7.19-7.38 (m, 5H).

[0731] (180 mg, 0.55 mmol, 92%, brown oil).

Example 56

4-(benzo[b]thiophen-3-y1)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine

[0732]

5D

[0733] 'HNMR (300 MHz, CDCl,): 81.46-2.22 (m, 12H),
2.49 (m, 2H), 2.72-2.95 (m, 4H), 3.08 (m, 2H), 6.88 (d, J=5.3
Hz, 1H), 7.05 (m, 2H), 7.22-7.33 (m, 2H), 7.67 (d, J=7.9 Hz,
1H), 7.77 (d, J=8.5 Hz, 1H).

[0734] (170 mg, 0.44 mmol, 74%, brown oil).

Example 57

4-(benzo[b]thiophen-3-y1)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate

[0735]

<i(5\ I\O\[Q HOHOH
]

[0736] (42 mg, 0.09 mmol, 20%, m.p.=190-192° C., white
solid).
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Example 58

2-(1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)piperidin-4-yl)-1H-benzo[d]imidazole

[0737]
N
N
4 | =
HN-
S
[0738] 'HNMR (300 MHz, CDCL,): § 1.54 (m, 1H), 1.73

(m, 2H), 1.96 (m, SH), 2.17 (m, 4H), 2.50 (t, J=7.8 Hz, 2H),
2.76 (m, 3H), 2.98 (m, 1H), 3.10 (m, 2H), 6.86 (d, J=5.1 Hz,
1H), 7.04 (d, J=5.1 Hz, 1H), 7.22 (m, 2H), 7.55 (m, 2H), 9.17
(m, 1H).
[0739] (150 mg, 0.41 mmol, 68%, beige semisolid).

Example 59

2-(1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)piperidin-4-y1)-1H-benzo[d]imidazole oxalate

[0740]

50y

[0741]
solid).

(52 mg, 0.11 mmol, 28%, m.p.=223-225° C., white

Example 60

2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidin-4-yl)-1H-benzo[d]

imidazole
[0742]
N
a N/@
%
S N
[0743] 'HNMR (300 MHz, CDCl,): 81.56 (m, 1H), 1.64-

2.22 (m, 11H), 2.53 (m, 2H), 2,63 (s, 3H), 2.76-2.89 (m, 3H),
3.18 (m, 2H), 4.17 (m, 1H), 6.88 (d, J=5.3 Hz, 1H), 7.06 (d,
J=5.3 Hz, 1H), 7.19 (m, 2H), 7.59 (m, 1H), 7.68 (m, 1H).
[0744] (156 mg, 0.41 mmol, 68%, beige oil).

Sep. 3, 2009

Example 61

2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidin-4-y1)-1H-benzo[d]
imidazole oxalate

[0745]
N
(@) O
a ¥ p—
S )%N HO OH
[0746] (127 mg, 0.27 mmol, 66%, m.p.=155-157°C., white
solid).

Example 62

4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine

[0747]

oMo,

[0748] 'HNMR (300 MHz, CDCL,): 8 1.47-1.87 (m, 7H),
1.98 (m, 5H), 2.47 (m, 3H), 2.76 (m, 3H), 3.07 (m, 2H), 3.79
(s, 3H), 6.85 (d. J=8.8 Hz, 2H), 6.88 (d, J=5.1 Hz, 1H), 7.04
(d, J=5.1 Hz, 1H), 7.16 (d, J=8.8 Hz, 2H).

[0749] (167 mg, 0.47 mmol, 78%, semisolid).

Example 63

4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate

[0750]
N 0 0

Va | HOHOH

S o

[0751] (135 mg, 0.30 mmol, 64%, m.p.=175-176° C., white

solid).
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Example 64

2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-
4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0752]

4

S

[0753] 'HNMR (300 MHz, CDCl,): 81.37-2.15 (m, 14H),
2.43 (m, 2H), 2.74 (m, 3H), 2.84 (s, 3H), 2.90 (m, 2H), 3.28
(t, J=7.2 Hz, 2H), 6.85 (d, I=5.2 Hz, 1H), 7.02 (d, J=5.2 Hz,
1H).

[0754] (160 mg, 0.48 mmol, 80%, amber oil).

Example 65

2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-
4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate

[0755]

o5 4

[0756] (126 mg, 0.30 mmol, 62%, m.p.=140-142° C., white

solid).

Example 66

1'-(2-(4,5,6,7-tetrahydrobenzo[ b|thiophen-4-yl)
ethyl)-spiro(isobenzofuran-1(3H), 4'-piperidin)-3-
one

[0757]

5%

[0758] 'HNMR (300 MHz, CDCL,): § 1.55 (m, 1H), 1.67-
1.84 (m, 4H), 1.98 (m, 3H), 2.24 (m, 2H), 2.44-2.63 (m, 4H),
2.77 (m, 3H), 2.97 (m, 2H), 6.88 (d, J=5.2 Hz, 1H), 7.05 (d,
J=5.2Hz, 1H),7.41 (d,J=7.6 Hz, 1H), 7.51 (t,]J=7.6 Hz, 1H),
7.66 (t,J=7.6 Hz, 1H), 7.88 (d, J=7.6 Hz, 1H).

[0759] (148 mg, 0.40 mmol, 67%, amber solid)
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Example 67
1'-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)

ethyl)-spiro(isobenzofuran-1(3H), 4'-piperidin)-3-
one oxalate

[0760]

5%

[0761] (112mg, 0.24 mmol, 61%, m.p.=186-189° C., white

solid).

Example 68

2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0762]
N o]
Cl
J | N
S
[0763] “HNMR (300 MHz, CDCl,): 51.38-1.74 (m, 5H).

1.80-2.16 (m, 9H), 2.39 (m, 2H), 2.69 (m, 3H), 2.85 (m, 2H),
3.67 (t,J=7.0 Hz, 2H), 6.80 (d, J=5.1 Hz, 1H), 6.96 (d, J=5.1
Hz, 1H), 7.25 (d, J=8.8 Hz, 2H), 7.55 (d, J=8.8 Hz, 2H).
[0764] (beige solid).

Example 69

2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate

[0765]
o 0 0
N /@/a H
uo o)t
/ | N
S

[0766] (185 mg, 0.35 mmol, m.p.=218-220° C., white

solid).



US 2009/0221572 Al Sep. 3, 2009

42
Example 70 Example 73
8-[2-(4,5,6,7-Tetrahydrobenzo|b]thiophen-4-y1)- 4-(2-(spiro[ 1H-indene-1.,4'-piperidin]-1'-yl)ethyl)-4,
ethyl]-2,8-diazaspiro[4.5]decan-1-one 5,6,7-tetrahydrobenzo[b]thiophene oxalate

[0767] [0775]

S

[0768] 'HNMR (300 MHz, CDCl,): § 1.39-1.81 (m, 5H),

1.86-2.16 (m, 9H), 2.43 (m, 2H), 2.71-2.94 (m, SH), 3.31 (1, [0776] (162 mg, 36.8 mmol, 61%, m.p.=198-199°C., white
J=6.9Hz, 2H), 5.78 (brs, 1H), 6.85 (d, J=5.2 Hz, 1H), 7.03 (d, solid).

J=5.2 Hz, 1H).

[0769] (168 mg, 0.53 mmol, 88%, colorless oil). Example 74

7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]

Example 71
thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline

8-[2-(4,5,6,7-Tetrahydrobenzo[b]thiophen-4-yl)-
ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate [0777]

[0770]

Cig oo
¥ / Q 0 / |

[0778] 'HNMR (300 MHz, CDCL,): § 1.55 (m, 1H), 1.78
(m, 2H), 1.94 (m, 2H), 2.09 (m, 1H), 2.65 (m, 2H), 2.71-2.92
[0771] (111 mg,0.27 mmol, 51%, m.p.<147-149°C.,white  (m, 7H), 3.68 (m, 2H), 3.77 (s, 3H), 6.56 (d, J=2.7 Hz, 1H),
solid). 6.72 (dd, 1=8.4 Hz, I'=2.7 Hz, 1H), 6.89 (d, I=5.3 Hz, 1H),
7.02 (d, J=8.4 Hz, 1H), 7.05 (d, J=7.5 Hz, 1H).

Example 72 [0779] (colorless oil).

4-(2-(spiro[ 1H-indene-1.,4'-piperidin]-1'-yl)ethyl)-4, Example 75
5,6,7-tetrahydrobenzo[b|thiophene
7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]

[0772] thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline
oxalate
N [0780]
O
/ | ‘ N ™~
S O
S
[0773] 'HNMR (300 MHz, CDCl,): 8 1.40 (m, 2H), 1.57 Q O
(m, 1H), 1.77 (m, 2H), 1.90-2.11 (m, 3H), 2.15-2.43 (m, 4H), H

2.57 (t, 1=8.0 Hz, 2H), 2,77 (m, 3H), 3.05 (m, 2H), 6.75 (d,
J=5.6 Hz, 1H), 6.85 (d, J=5.6 Hz, 1H), 6.90 (d, ]=5.2 Hz, 1H),
7.06 (d, J=5.2 Hz, 1H), 7.22 (m, 2H), 7.31 (m, 1H), 7.38 (d,
J=7.0 Hz, 1H). [0781] (104 mg, 0.25 mmol, 42%, m.p.=200-201° C., white

[0774] (beige semisolid) solid).

HO OH
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Example 76

5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline

[0782]
Cl

a

S

Cl

[0783] 'H NMR (300 MHz, CDCl,): 81.56 (m, 1H), 1.75
(m, 2H), 1.89-2.10 (m, 3H), 2.60 (m, 2H), 2.72-2.87 (m, 7H),
3.58 (m, 2H), 6.86 (d, J=5.2 Hz, 1H), 6.95 (d, J=2.0 Hz, 1H),
7.05 (d, J=5.2 Hz, 1H), 7.22 (d, J=2.0 Hz, 1H).

[0784] (212 mg, 0.58 mmol, 96%, brown oil).

Example 77

5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)-1,2,3.4-tetrahydroisoquinoline

oxalate
[0785]
ClL
N
| Cl
S
(@) O
HO OH

[0786] (50 mg, 0.11 mmol, 19%, m,p,=182-184° C., white
solid).

Example 78

1-(1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-y1)
ethyl)piperidin-4-y1)-1H-indole

[0787]
N
J | N
S =
[0788] 'HNMR (300 MHz, CDCL,): 8 1.55 (m, 1H), 1.69-

2.37 (m, 11H), 2.58 (m, 2H), 2.72-2.87 (m, 3H),3.21 (m, 2H),
4.28 (m, 1H), 6.52 (d, J=3.2 Hz, 1H), 6.88 (d, J=5.1 Hz, 1H),
7.06 (d, J=5.1 Hz, 1H), 7.10 (m, 1H), 7.20 (m, 1H), 7.25 (d,
J=3.2Hz, 1H),7.37 (d,J=8.9 Hz, 1H), 7.63 (d, J=7.8 Hz, 1H).
[0789] (205 mg, 0.56 mmol, 93%, amber oil).
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Example 79
1-(1-(2-(4,5,6,7-tetrahydrobenzo[bJthiophen-4-y1)
ethyl)piperidin-4-yl)-1H-indole oxalate
[0790]

o=

S
O, O
HO OH

[0791]
solid).

(180 mg, 0.39 mmol, 70%, m.p.=162-164° C., white

Example 80

2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0792]

o S

[0793] H NMR (300 MHz, CDCL,): 81.37 (s, 9H), 1.41-
2.28 (m, 14H), 2.48 (m, 2H), 2.74 (m, 3H), 2.94 (m, 2H), 3.31
(t. 7=6.8 Hz, 2H), 6.86 (d, J=5.2 Hz, 1H), 7.03 (d, J=5.2 Hz,
10).

[0794] (185 mg, 0.49 mmol, 82%, amber oil).

Example 81
2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate

[0795]

e
X

HO OH

[0796]
solid).

(138 mg, 29.7 mmol, 60%, m.p.=172-173° C., white
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Example 82

2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-
4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0797]
N O
J | N
S
[0798] “HNMR (300 MHz, CDCl,): 8 1.44-2.27 (m, 14H),

2.48 (m, 2H), 2.75 (m, 3H), 2.96 (m, 2H), 3.15 (t, J=7.0 Hz,
2H), 4.44 (s, 2H), 6.86 (d, J=5.1 Hz, 1H), 7.03 (d. J=5.1 Hz,
1H), 7.20 (m, 2H), 7.26-7.35 (m, 3H).
[0799] (211 mg, 0.52 mmol, 86% amber oil).

Example 83

2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-
4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate

[0800]

oaNge

I

HO OH

[0801]
solid).

(160 mg, 0.32 mmol, 62%, m.p=170-171° C., white

Example 84

2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-
one

[0802]

b

[0803] 'HNMR (300 MHz, CDCL,): § 1.46-2.40 (m, 14H),
2.53 (m, 2H), 2.75 (m, 3H), 3.00 (m, 2H), 3.74 (t, J=6.9 Hz,
2H), 3.79 (s, 3H), 6.87 (m, 3H), 7.04 (d, J=5.3 Hz, 1H), 7.53
(,d, J=9.1 Hz, 2H).

[0804] (179 mg, 0.42 mmol, 70%, colorless oil).
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Example 85

2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)-ethyl]-2,8 diazaspiro[4.5]decan-1-
one oxalate

[0805]

OB
X

HO OH

[0806] (165 mg, 0.32 mmol, 76%, m.p.=205-206° C., white

solid).
Example 86

2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b|thiophen-
4-ylethyl]-2,8-diazaspiro[4.5]decan-1-one

[0807]

(5040

[0808] 'HNMR (300 MHz, CDCl,): § 1.45-2.35 (m, 14H),
2.51 (m, 2H), 2.75 (m, 3H), 2.99 (m, 2H), 3.78 (m, 2H), 6.87
(m, 1H), 7.04 (m, 1H), 7.13 (m, 1H), 7.36 (m, 2H), 7.64 (m,
2H).

[0809] (229 mg, 0.58 mmol, 97%, amber oil).

Example 87

2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b|thiophen-
4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate

[0810]

(5040
.

HO OH

[0811] (144 mg, 0.30 mmol, 52%, m.p.=200-201° C.,
beoge solid).



US 2009/0221572 Al

45

Example 88

2-(4-trifluoromethylphenyl)-8-[2-(4,5,6,7-tetrahydro-
benzo[b]thiophen-4-y1)-ethyl]-2,8-diazaspiro[4.5]
decan-1-one

[0812]
N O
CF;
J | N
S
[0813] 'HNMR (300 MHz, CDCl,): 8 1.45-2.33 (m, 14H),

2.51 (m, 2H), 2.75 (m, 3H), 2.98 (m, 2H), 3.80 (m, 2H), 6.87
(d, J=4.7 Hz, 1H), 7.05 (d, J=4.7 Hz, 1H), 7.60 (d, J=8.0 Hz,
2H), 7.80 (d, J=8.0 Hz, 2H).
[0814] (261 mg, 0.56 mmol, 94%, beige oil).

Example 89

2-(4-trifluvoromethylphenyl)-8-[2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]
decan-1-one oxalate

[0815]

cehesach
x

HO OH

[0816]
solid).

(152 mg, 0.27 mmol, 48%, m.p.=166-168° C., white

Example 90

5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-
4-ylethyl)-1,2,3,4-tetrahydroisoquinoline

[0817]

oo

[0818] 'H NMR (300 MHz, CDCL,): 81.55 (m, 1H), 1.69-
1.97 (m, 4H), 2.10 (m, 1H), 2.57-2.95 (m, 9H), 3.72 (m, 2H),
6.88 (d,J=5.1 Hz, 1H), 6.98-7.07 (m, 3H), 7.41 (dd, J=7.0 Hz,
I'=1.1 Hz, 1H).

[0819] (200 mg, 0.53 mmol, 89%, cream oil).
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Example 91

5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-
4-yDethyl)-1,2,3,4-tetrahydroisoquinoline oxalate

[0820]

N
S | Br
(@] O
HO OH
[0821] (77 mg, 0.16 mmol, 30%, m.p.=167-168° C., white
solid).

Example 92

2-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)
ethyl)-1,2,3,4-tetrahydroisoquinoline-7-carbonitrile

[0822]

[0823] 'H NMR (300 MHz, CDCl,): § 1.55 (m, 1H), 1.76
(m, 2H), 1.94 (m, 2H), 2.08 (m, 1H), 2.65 (m, 2H), 2.70-2.88
(m, SH), 3.00 (m, 2H), 3.70 (m, 2H), 6.87 (d, J=5.1 Hz, 1H),
7.06 (d, J=5.1 Hz, 1H), 7.20 (d, J=7.8 Hz, 1H), 7.22 (s, 1H),
7.41 (d, J=7.8 Hz, 1H).

[0824] (183 mg, 0.57 mmol, 95%, cream semisolid).

Example 93
2-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)
ethyl)-1,2,3,4-tetrahydroisoquinoline-7-carbonitrile
oxalate

[0825]

S
O, (0]

HO OH
[0826] (72 mg, 0.17 mmol, 31%, m.p.=180-181° C., white
solid)
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Example 94

2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

[0827]

N (0]
F
J | N
S
[0828] 'HNMR (300 MHz, CDCl,): 81.47-2.37 (m, 14H),

2.53 (m, 2H), 2.77 (m, 3H), 3.00 (m, 2H), 3.75 (t, J=7.0 Hz,
2H), 6.86 (d, J=5.1 Hz, 1H), 7.05 (m, 3H), 7.59 (dd, J=9.2 Hz,
I'=4.9 Hz, 2H).

[0829] (233 mg, 0.57 mmol, 94%, beige semisolid).

Example 95

2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-y1)-ethyl]-2,8-diazaspiro[4.5]decan-1-one

oxalate
[0830]
N O
F
a N
S
O, O
HO OH
[0831] (96 mg, 0.19 mmol, 34%, m.p.=195-199° C., white
solid).
Biological Activity
[0832] Some representative compounds of the invention

were tested for their activity as sigma (sigma-1 and sigma-2)
inhibitors. The following protocols were followed:

Sigma-1

[0833] Brain membrane preparation and binding assays for
the al-receptor were performed as described (DeHaven-Hud-
kins etal., 1992) with some modifications. In brief, guinea pig
brains were homogenized in 10 vols. (w/v) of Tris-HCI 50
mM 0.32 M sucrose, pH 7.4, with a Kinematica Polytron PT
3000 at 15000 r.p.m. for 30 s. The homogenate was centri-
fuged at 1000 g for 10 min at 4° C. and the supernatants
collected and centrifuged again at 48000 g for 15 min at 4° C.
The pellet was resuspended in 10 volumes of Tris-HCI buffer
(50 mM, pH 7.4), incubated at 37° C. for 30 min, and centri-
fuged at 48000 g for 20 min at 4° C. Following this, the pellet
was resuspended in fresh Tris-HCI buffer (50 mM, pH 7.4)
and stored on ice until use.

[0834] Each assay tube contained 10 pL of [*H](+)-penta-
zocine (final concentration of 0.5 nM), 900 plL. of the tissue

46

Sep. 3, 2009

suspension to a final assay volume of 1 mL and a final tissue
concentration of approximately 30 mg tissue net weight/mL.
Non-specific binding was defined by addition of a final con-
centration of 1 uM haloperidol. All tubes were incubated at
37° C. for 150 min before termination of the reaction by rapid
filtration over Schleicher & Schuell GF 3362 glass fibre filters
[previously soaked in a solution of 0,5% polyethylenimine
for atleast 1 h]. Filters were then washed with four times with
4 mL of cold Tris-HCI buffer (50 mM, pH 7.4). Following
addition of scintillation cocktail, the samples were allowed to
equilibrate overnight. The amount of bound radioactivity was
determined by liquid scintillation spectrometry using a Wal-
lac Winspectral 1414 liquid scintillation counter. Protein con-
centrations were determined by the method of Lowry et al.
(1951).

Sigma-2

[0835] Binding studies for 02-receptor are performed as
described (Radesca et al., 1991) with some modifications. In
brief, brains from sigma receptor type I (01) knockout mice
are homogenized in a volume of 10 mL./g tissue net weight of
ice-cold 10 mM Tris-HCI, pH 7.4, containing 320 mM
sucrose (Tris-sucrose buffer) with a Potter-Elvehjem homog-
enizer (10 strokes at 500 r.p.m.) The homogenates are then
centrifuged at 1000 g for 10 min at 4° C., and the supernatants
are saved. The pellets are resuspended by vortexing in 2 ml./g
ice-cold Tris-sucrose buffer and centrifuged again at 1000 g
for 10 min. The combined 1000 g supernatants are centri-
fuged at 31000 g for 15 min at 4° C. The pellets are resus-
pended by vortexing in 3 ml/g 10 mM Tris-HCI, pH 7.4, and
the suspension is kept at 25° C. for 15 min. Following cen-
trifugation at 31000 g for 15 min, the pellets are resuspended
by gentle Potter Elvehjem homogenization to a volume of
1.53 mL/g in 10 mM Tris-HCI pH 7.4.

[0836] The assay tubes contain 10 pL of [*H]-DTG (final
concentration of 3 nM), 400 pL, of the tissue suspension (5.3
ml/g in 50 mM Tris-HC], pH 8.0) to a final assay volume of
0.5 mL.. Non-specific binding is defined by addition of a final
concentration of 1 M haloperidol. All tubes are incubated at
25° C. for 120 min before termination of the reaction by rapid
filtration over Schleicher & Schuell GF 3362 glass fibre filters
[previously soaked in a solution of 0,5% polyethylenimine
for atleast 1 h]. Filters are washed with three times with 5 mL
volumes of cold Tris-HCl buffer (10 mM, pH 8.0). Following
addition of scintillation cocktail samples are allowed to
equilibrate overnight. The amount of bound radioactivity is
determined by liquid scintillation spectrometry using a Wal-
lac Winspectral 1414 liquid scintillation counter. Protein con-
centrations are determined by the method of Lowry et al.
(1951).
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[0841] Some of'the results obtained for the Sigma-1 recep-

tor are shown in table (I).

TABLE (I)
% Binding o1 % Binding o1
Example 107'M 107M

11 70.9 18.2

3 70.6 27.3

3 84.5 32.8

7 89.3 48.6

9 23 3

@

wherein

n is selected from 0, 1, 2, 3 or 4;

m is selected from 0, 1 or 2;

the dotted line -—-- represents either a single or a double
bond;

R' and R?, identical or different, represent a hydrogen
atom; S(O),—R,;; C(O)—R,,; a linear or branched,
saturated or unsaturated, optionally at least mono-sub-
stituted aliphatic radical; an optionally at least mono-
substituted cycloalkyl group which is optionally con-
densed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; an
optionally atleast mono-substituted aryl radical which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted heterocyclyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-cycloalkyl group in
which the cycloalkyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
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mono-substituted mono- or polycyclic ring system; a
linear or branched optionally at least mono-substituted
alkyl-aryl group in which the aryl group may be option-
ally at least mono-substituted and/or condensed with a
mono- or polycyclic ring system, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-heterocyclyl group in which the heterocyclyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

form together with the bridging nitrogen atom an option-

ally at least mono-substituted heterocyclyl group which
is optionally condensed with an optionally at least
mono-substituted mono- or polycyclic ring system; or
which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

R? represents a hydrogen atom; a halogen; OR”; a linear or

branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group; an optionally at
least mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;

R* and R°, identical or different, represent a hydrogen

atom; a halogen; OR”; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

form togethera 3 to 6-membered, optionally at least mono-

substituted ring system;

R® represents a hydrogen atom; a halogen; OR”; a linear or

branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group; an optionally at
least mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-

cycloalkyl group;

R’ represents a hydrogen atom; a linear or branched,

optionally at least mono-substituted aliphatic radical;

R!! represents a linear or branched, saturated or unsatur-

ated, optionally at least mono-substituted aliphatic radi-
cal; an optionally at least mono-substituted cycloalkyl
group; an optionally at least mono-substituted aryl radi-
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cal; an optionally at least mono-substituted heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-aryl group; a linear or branched,
optionally at least mono-substituted alkyl-heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-cycloalkyl group;

with the provisos that

if n is 0 and the dotted line ——-- represents a single
bond, R' and R* may at the same time not represent a
hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

ifnis0,1or2

R! and R? may not form, together with their bridging
nitrogen atom, an imidazole group;

if n is 2 and the dotted line ------ represents a single
bond, R and R* may not form, together with their
bridging nitrogen atom, an unsubstituted, mono- or
di-alkylsubstituted piperidine group or an optionally
at least monosubstituted piperazine group;

if mis 1, nis 1 and the dotted line ------ represents a
double bond, R* and R* may not form, together with
their bridging nitrogen atom, 5-Etoxy-2-Pyrrolidi-
none or 2,5-pyrrolidinedione;

optionally in form of one of the stereoisomers, preferably

2.

enantiomers or diastereomers, a racemate or in form of'a
mixture of at least two of the stereoisomers, preferably
enantiomers and/or diastereomers, in any mixing ratio,
or a corresponding salt thereof, or a corresponding sol-
vate thereof.

Compounds of formula (I), according to claim 1,

wherein
m is selected from 0, 1 or 2;
the dotted line ------ represents either a single or a double

bond; R' represents a hydrogen atom; S(Q),—R,,;
C(O)—R,;; a linear or branched, saturated or unsatur-
ated, optionally at least mono-substituted aliphatic radi-
cal; an optionally at least mono-substituted cycloalkyl
group which is optionally condensed to other, at least
mono-substituted, mono- or polycyclic ring systems, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; an optionally at least mono-
substituted aryl radical which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; an optionally
at least mono-substituted heterocyclyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-cycloalkyl group in which the cycloalkyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched optionally
at least mono-substituted alkyl-aryl group in which the
aryl group may be optionally at least mono-substituted
and/or condensed with a mono- or polycyclic ring sys-
tem, or may be optionally bound through a spirocyclic
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binding to an optionally at least mono-substituted mono-
or polycyclic ring system; a linear or branched, option-
ally at least mono-substituted alkyl-heterocyclyl group
in which the heterocyclyl group may be optionally at
least mono-substituted and/or condensed with a mono-
or polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

R,;;; C(O)—R;;; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical, with the substituents
selected from OH, SH, NH,, F, Cl, Br, I; an optionally at
least mono-substituted cycloalkyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
an optionally at least mono-substituted aryl radical
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
heterocyclyl group which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group in which the cycloalkyl group may be
optionally at least mono-substituted and/or condensed
with a mono- or polycyclic ring system, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

R! and R? form together with the bridging nitrogen atom an

optionally at least mono-substituted heterocyclyl group
selected from:

qukj> Tji \
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which is optionally condensed with an optionally at least
mono-substituted mono- or polycyclic ring system; or
which is optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system;

R? represents a hydrogen atom; a halogen; OR”; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group; an optionally at
least mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

R* and R®, identical or different, represent a hydrogen
atom; a halogen; OR”; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
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ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

or

form togethera 3 to 6-membered, optionally at least mono-
substituted ring system;

R® represents a hydrogen atom; a halogen; OR”; a linear or
branched, saturated or unsaturated, optionally at least
mono-substituted aliphatic radical; an optionally at least
mono-substituted cycloalkyl group; an optionally at
least mono-substituted aryl radical; an optionally at least
mono-substituted heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
aryl group; a linear or branched, optionally at least
mono-substituted alkyl-heterocyclyl group; a linear or
branched, optionally at least mono-substituted alkyl-
cycloalkyl group;

R” represents a hydrogen atom; a linear or branched,
optionally at least mono-substituted aliphatic radical;

R® and R, identical or different, represent a hydrogen
atom; a halogen; OR”; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

or

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system;

or

R® and R®, binding to different adjacent ring members;
form together with these ring members an optionally at
least mono-substituted mono- or polycyclic ring system;

R'° represents hydrogen; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

R!! represents a linear or branched, saturated or unsatur-
ated, optionally at least mono-substituted aliphatic radi-
cal; an optionally at least mono-substituted cycloalkyl
group; an optionally at least mono-substituted aryl radi-
cal; an optionally at least mono-substituted heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-aryl group; a linear or branched,
optionally at least mono-substituted alkyl-heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-cycloalkyl group.
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3. Compounds according to claim 1 of formula I

@

wherein

n is selected from O or 1;

m is selected from O or 1;

the dotted line -—-- represents either a single or a double
bond;

R* represents a hydrogen atom; a linear or branched, satu-
rated or unsaturated, optionally at least mono-substi-
tuted aliphatic radical;

R? represents a linear or branched, saturated or unsatur-
ated, optionally at least mono-substituted aliphatic radi-
cal, with the substituents selected from OH, SH, NH,,, F,
Cl, Br, I; an optionally at least mono-substituted
cycloalkyl group which is optionally condensed to other,
at least mono-substituted, mono- or polycyclic ring sys-
tems, or may be optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system; an optionally at least mono-
substituted aryl radical which is optionally condensed to
other, at least mono-substituted, mono- or polycyclic
ring systems, or may be optionally bound through a
spirocyclic binding to an optionally at least mono-sub-
stituted mono- or polycyclic ring system; an optionally
at least mono-substituted heterocyclyl group which is
optionally condensed to other, at least mono-substituted,
mono- or polycyclic ring systems, or may be optionally
bound through a spirocyclic binding to an optionally at
least mono-substituted mono- or polycyclic ring system;
a linear or branched, optionally at least mono-substi-
tuted alkyl-cycloalkyl group in which the cycloalkyl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched optionally
at least mono-substituted alkyl-aryl group in which the
aryl group may be optionally at least mono-substituted
and/or condensed with a mono- or polycyclic ring sys-
tem, or may be optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system; a linear or branched, option-
ally at least mono-substituted alkyl-heterocyclyl group
in which the heterocyclyl group may be optionally at
least mono-substituted and/or condensed with a mono-
or polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

or

R' and R? form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
selected from:
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R? represents a hydrogen atom;

R* and R°, identical or different, represent a hydrogen
atom;

R® represents a hydrogen atom;

R’ represents a hydrogen atom; a linear or branched,
optionally at least mono-substituted aliphatic radical;
R® and R®, identical or different, represent a hydrogen

atom; a halogen; OR”; a linear or branched, saturated or

unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

or

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system;

or

R® and R®, binding to different adjacent ring members;
form together with these ring members an optionally at
least mono-substituted mono- or polycyclic ring system;

R'° represents hydrogen; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

if n is 0 and the dotted line ------ represents a single
bond, R' and R* may at the same time not represent a
hydrogen atom; or may not represent a substituted
methyl group substituted with 3 phenyl groups, while
the other represents H;

if mis 1, nis 1 and the dotted line ------ represents a
double bond,

R! and R? may not form, together with their bridging
nitrogen atom, 5-Etoxy-2-Pyrrolidinone or 2,5-pyrro-
lidinedione;

optionally in form of one of the stereoisomers, preferably

enantiomers or diastereomers, a racemate or in form of a

mixture of at least two of the stereoisomers, preferably

enantiomers and/or diastereomers, in any mixing ratio,
or a corresponding salt thereof, or a corresponding sol-
vate thereof.
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4. Compounds of formula (I) according to claim 1, char-
acterized in that

n is selected from O or 1; preferably is 1;
m is selected from O or 1; preferably is 1;

the dotted line ------ represents either a single or a double
bond;

R! represents a hydrogen atom; a linear or branched, satu-
rated or unsaturated, optionally at least mono-substi-
tuted aliphatic radical;

R? represents a linear or branched, saturated or unsatur-
ated, optionally at least mono-substituted aliphatic radi-
cal, with the substituents selected from OH, SH, NH,, F,
Cl, Br, I;

an optionally at least mono-substituted cycloalkyl group
which is optionally condensed to other, at least mono-
substituted, mono- or polycyclic ring systems, or may be
optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; an optionally at least mono-substituted
aryl radical which is optionally condensed to other, at
least mono-substituted, mono- or polycyclic ring sys-
tems, or may be optionally bound through a spirocyclic
binding to an optionally at least mono-substituted mono-
or polycyclic ring system; an optionally at least mono-
substituted heterocyclyl group which is optionally con-
densed to other, at least mono-substituted, mono- or
polycyclic ring systems, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system; a
linear or branched, optionally at least mono-substituted
alkyl-cycloalkyl group in which the cycloalkyl group
may be optionally at least mono-substituted and/or con-
densed with a mono- or polycyclic ring system, or may
be optionally bound through a spirocyclic binding to an
optionally at least mono-substituted mono- or polycy-
clic ring system; a linear or branched optionally at least
mono-substituted alkyl-aryl group in which the aryl
group may be optionally at least mono-substituted and/
or condensed with a mono- or polycyclic ring system, or
may be optionally bound through a spirocyclic binding
to an optionally at least mono-substituted mono- or
polycyclic ring system; a linear or branched, optionally
at least mono-substituted alkyl-heterocyclyl group in
which the heterocyclyl group may be optionally at least
mono-substituted and/or condensed with a mono- or
polycyclic ring system, or may be optionally bound
through a spirocyclic binding to an optionally at least
mono-substituted mono- or polycyclic ring system;

or

R! and R? form together with the bridging nitrogen atom an
optionally at least mono-substituted heterocyclyl group
selected from:

Rg RS RS
\N‘\ \N'/\ \N\/\
RO—— K/—Rg k/l_R9
N
SRio
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-continued

R? represents a hydrogen atom;

R represents a hydrogen atom;

R* and R®, identical or different, represent a hydrogen
atom;

R represents H, CF,, CH, or C,Hs;

R represents H, CF,, CH, or C,Hs; an optionally at least
mono-substituted phenyl or naphthyl radical; an option-
ally at least mono-substituted heterocyclyl group; an
optionally at least mono-substituted —CH,-phenyl,
—CH,-naphthy]l —CH,—CH,-phenyl or —CH,—
CH,-naphthyl; an optionally at least mono-substituted
—CH,-heterocyclyl group or —CH,—CH,-heterocy-
clyl group;

R® and R®, identical or different, represent H; OH; an
optionally at least mono-substituted phenyl or naphthyl
radical; an optionally at least mono-substituted hetero-
cyclyl group; an optionally at least mono-substituted
—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

or

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system;

or

R® and R®, binding to different adjacent ring members,
form together with these ring members an optionally at
least mono-substituted mono- or polycyclic ring system.

5. Compounds according to claim 1 of formula TA

as)

wherein

m is selected from 0 or 1;

p is selected from O or 1;

R? represents a hydrogen atom;

R* and R®, identical or different, represent a hydrogen
atom;

R® represents a hydrogen atom;

R” represents a hydrogen atom; a linear or branched,
optionally at least mono-substituted aliphatic radical;
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R® and R®, identical or different, represent a hydrogen
atom; a halogen; OR”; a linear or branched, saturated or
unsaturated, optionally at least mono-substituted ali-
phatic radical; an optionally at least mono-substituted
cycloalkyl group; an optionally at least mono-substi-
tuted aryl radical; an optionally at least mono-substi-
tuted heterocyclyl group; a linear or branched, option-
ally at least mono-substituted alkyl-aryl group; a linear
or branched, optionally at least mono-substituted alkyl-
heterocyclyl group; a linear or branched, optionally at
least mono-substituted alkyl-cycloalkyl group;

or

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system;

or

R® and R®, binding to different adjacent ring members;
form together with these ring members an optionally at
least mono-substituted mono- or polycyclic ring system;

R!! represents a linear or branched, saturated or unsatur-
ated, optionally at least mono-substituted aliphatic radi-
cal; an optionally at least mono-substituted cycloalkyl
group; an optionally at least mono-substituted aryl radi-
cal; an optionally at least mono-substituted heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-aryl group; a linear or branched,
optionally at least mono-substituted alkyl-heterocyclyl
group; a linear or branched, optionally at least mono-
substituted alkyl-cycloalkyl group;

optionally in form of one of the stereoisomers, preferably
enantiomers or diastereomers, a racemate or in form of'a
mixture of at least two of the stereoisomers, preferably
enantiomers and/or diastereomers, in any mixing ratio,
or a corresponding salt thereof, or a corresponding sol-
vate thereof.

6. Compounds of formula (IA) according to claim 5, char-

acterized in that

m is selected from O or 1; preferably is 1;

p is selected from O or 1;

R? represents a hydrogen atom;

RS represents a hydrogen atom;

R* and R®, identical or different, represent a hydrogen
atom;

R’ represents H, CF,, CH, or C,Hy;

R® and R, identical or different, represent H; OH; an
optionally at least mono-substituted phenyl or naphthyl
radical; an optionally at least mono-substituted hetero-
cyclyl group; an optionally at least mono-substituted
—CH,-phenyl, —CH,-naphthyl, —CH,—CH,-phenyl
or —CH,—CH,-naphthyl; an optionally at least mono-
substituted —CH,-heterocyclyl group or —CH,—
CH,-heterocyclyl group;

or

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system;

or

R® and R®, binding to different adjacent ring members,
form together with these ring members an optionally at
least mono-substituted mono- or polycyclic ring system.

7. Compounds of formula (IA) according to claim 5, char-

acterized in that

R? represents H or OH;

R? represents H; CH,; an optionally at least mono-substi-
tuted phenyl; an optionally at least mono-substituted
naphthyl radical; an optionally at least mono-substituted
heterocyclyl group;

52
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preferably

R® represents H or OH;

R represents H, CH,, an unsubstituted phenyl; a phenyl
substituted by C(O)CH,, COOH, CH,, OCH,, CF,, Cl,
F, NH,, C(O)—0—CHj3;, halogen (especially Cl or F);
an unsubstituted naphthyl; an optionally at least mono-
substituted heterocyclyl group, selected from:

. _0 ]/N rN
N N
H
N
-~ N
F Va
HiC / -

most preferably
R® represents H or OH;

R? represents H or CH,, an unsubstituted phenyl; a phenyl
substituted by C(O)CH,, COOH, CH,, OCH,, CF,, Cl,
F, NH,, C(O)—0—CHj3;, halogen (especially Cl or F);
an unsubstituted naphthyl; an optionally at least mono-
substituted heterocyclyl group, selected from:

.. _*H x
QD QD
N N
5
‘ )
H3c\|/N"' N,”
0y E@ |
@]
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-continued

with R® being a substitute in the ortho, meta or para posi-
tion if p is 1 or in 2- or 3-position if p is O.
8. Compounds of formula (IA) according to claim 5, char-
acterized in that

R® and R®, binding to the same C-atom in the ring, form
together with this C-atom in the ring an optionally at
least mono-substituted mono- or polycyclic ring system,

preferably leading together with the substituted hetero-
cycle according to formula 1B to spirocyclic structures
selected from:

A(Gfpis])

|
R %
388

orBifpis 0

%N‘ gN\ %N‘

-z
-z
e

-z
e
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-continued

.

optionally at least mono-substituted, with Rz being prefer-
ably a substituted phenyl, an unsubstituted phenyl, a
benzyl or an alkyl.

9. Compounds of formula (IA) according to claim 5, char-

acterized in that

R® and R®, binding to different adjacent ring C-Atoms,
form together with these C-atom in the ring an option-
ally at least mono-substituted mono- or polycyclic ring
system,

preferably leading together with the substituted hetero-
cycle to the following structures (if p is 1 or 0):

optionally at least mono-substituted, most preferably on
the aromatic ring.
10. Compounds according to claim 3, wherein the com-
pounds are selected from the group consisting of
4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[bJthiophen-4-y1)
ethyl)piperidine.
4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b Jthien-4-y1)
ethyl)piperidine oxalate.
(E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)-N-methylethanamine.
(E)-N-benzyl-2-(6,7-dihydrobenzo[b]thien-4(5H)-
ylidene)-N-methylethanamine oxalate.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-4-phenylpiperidine.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-4-phenylpiperidine oxalate.
(E)-N-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-N-methyl-2-phenylethanamine.
(E)-N-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-N-methyl-2-phenylethanamine oxalate.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)ethyl)
piperidine.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)ethyl)
piperidine oxalate.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-4-methylpiperidine.
(E)-1-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)
ethyl)-4-methylpiperidine oxalate.
(E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)ethyl)
morpholine.
(E)-4-(2-(6,7-dihydrobenzo[b]thien-4(5H)-ylidene)ethyl)
morpholine oxalate.
4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-yl]-
ethyl)-4,5,6,7-tetrahydrobenzo[b|thiophene.
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4-(2-[spiro[isobenzofuran-1(3H), 4'-piperidin]-1'-yl]-
ethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene oxalate.
4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-y1)
ethyl)piperidin-4-ol.
4-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[b]thien-4-y1)
ethyl)piperidin-4-ol oxalate.
4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thien-4-yl)ethyl)piperidin-4-ol.
4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thien-4-yl)ethyl)piperidin-4-ol oxalate.
2-(2-(4,5,6,7-tetrahydrobenzo|[b]thien-4-yl)ethyl)isoindo-
line.
2-(2-(4,5,6,7-tetrahydrobenzo|[b]thien-4-yl)ethyl)isoindo-
line oxalate.
N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo[b|thien-
4-yl)ethanamine.
N-benzyl-N-methyl-2-(4,5,6,7-tetrahydrobenzo[b|thien-
4-yl)ethanamine oxalate.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
(4-(triftuoromethyl)phenyl)piperidine.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
(4-(triftuoromethyl)phenyl)piperidine oxalate.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
o-tolylpiperidine.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
o-tolylpiperidine oxalate.
4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]
thiophen-4-yl)ethyl)piperidine.
4-(3-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(naphthalen-1-y1)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(naphthalen-1-y1)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(4-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[ b]
thiophen-4-yl)ethyl)piperidine.
4-(2-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[ b]
thiophen-4-yl)ethyl)piperidine oxalate.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
p-tolylpiperidine.
1-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-yl)ethyl)-4-
p-tolylpiperidine oxalate.
4-(2-(2,3-dihydrospiro[ 1H-indene-1,4'-piperidin]-1'-y1)
ethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene.
4-(2-(2,3-dihydrospiro[ 1H-indene-1,4'-piperidin]-1'-y1)
ethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene oxalate.
4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(3-chlorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[ b]
thiophen-4-yl)ethyl)piperidine.
4-(3-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[ b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(4-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]
thiophen-4-yl)ethyl)piperidine.
4-(4-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo| b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(3,5-bis(trifluvoromethyl)phenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine.
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4-(3,5-bis(trifluvoromethyl)phenyl)-1-(2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)ethyl)piperidine oxalate.
4-(naphthalen-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(naphthalen-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(benzofuran-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(benzofuran-2-yl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(2-fluorophenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
2-phenyl-1-(2-(4,5,6,7-tetrahydrobenzo[bJthiophen-4-y1)
ethyl)piperidine.
4-(benzo|b]thiophen-3-yl1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine
4-(benzo|b]thiophen-3-yl1)-1-(2-(4,5,6,7-tetrahydrobenzo
[b]thiophen-4-yl)ethyl)piperidine oxalate.
2-(1-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)ethyl)
piperidin-4-y1)-1H-benzo[d]imidazole.
2-(1-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)ethyl)
piperidin-4-yl)-1H-benzo[d]imidazole oxalate.
2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b |thiophen-4-
yDethyl)piperidin-4-y1)-1H-benzo[d]imidazole.
2-methyl-1-(1-(2-(4,5,6,7-tetrahydrobenzo[b |thiophen-4-
yDethyl)piperidin-4-y1)-1H-benzo[d]imidazole oxalate.
4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine.
4-(4-methoxyphenyl)-1-(2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)ethyl)piperidine oxalate.
2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo[bJthiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-Methyl-8-[2-(4,5,6,7-tetrahydrobenzo[bJthiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate
1'-(2-(4,5,6,7-tetrahydrobenzo[bthiophen-4-yl)ethyl)-
spiro(isobenzofuran-1(3H), 4'-piperidin)-3-one.
1'-(2-(4,5,6,7-tetrahydrobenzo[bthiophen-4-yl)ethyl)-
spiro(isobenzofuran-1(3H), 4'-piperidin)-3-one oxalate.
2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-(4-Chlorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.
8-[2-(4,5,6,7-Tetrahydrobenzo[bJthiophen-4-y1)-ethyl]-2,
8-diazaspiro[4.5]decan-1-one.
8-[2-(4,5,6,7-Tetrahydrobenzo[bJthiophen-4-y1)-ethyl]-2,
8-diazaspiro[4.5]decan-1-one oxalate
4-(2-(spiro[ 1 H-indene-1.,4'-piperidin]-1'-yl)ethyl)-4,5.6,
7-tetrahydrobenzo[b|thiophene.
4-(2-(spiro[ 1 H-indene-1.,4'-piperidin]-1'-yl)ethyl)-4,5.6,
7-tetrahydrobenzo[b]thiophene oxalate.
7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-
yDethyl)-1,2,3,4-tetrahydroisoquinoline.
7-methoxy-2-(2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-
yDethyl)-1,2,3.4-tetrahydroisoquinoline oxalate.
5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo| b|thiophen-4-
yDethyl)-1,2,3,4-tetrahydroisoquinoline.
5,7-dichloro-2-(2-(4,5,6,7-tetrahydrobenzo| b|thiophen-4-
yDethyl)-1,2,3.4-tetrahydroisoquinoline oxalate.
1-(1-(2-(4,5,6,7-tetrahydrobenzo|b]thiophen-4-yl)ethyl)
piperidin-4-y1)-1H-indole.
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1-(1-(2-(4,5,6,7-tetrahydrobenzo[b|thiophen-4-yl)ethyl)
piperidin-4-y1)-1H-indole oxalate
2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-tert-butyl-8-[2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate.
2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-benzyl-8-[2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate.
2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-(4-Methoxyphenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate.
2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one.
2-phenyl-8-[2-(4,5,6,7-tetrahydrobenzo[b]thiophen-4-
yD)-ethyl]-2,8-diazaspiro[4.5]decan-1-one oxalate.
2-(4-trifluoromethylphenyl)-8-[2-(4,5,6,7-tetrahydro-
benzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-
one.
2-(4-trifluoromethylphenyl)-8-[2-(4,5,6,7-tetrahy-
drobenzo[b]thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-
1-one oxalate.
5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo| b|thiophen-4-y1)
ethyl)-1,2,3,4-tetrahydroisoquinoline.
5-bromo-2-(2-(4,5,6,7-tetrahydrobenzo| b|thiophen-4-y1)
ethyl)-1,2,3.4-tetrahydroisoquinoline oxalate.
2-(2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-yl)ethyl)-1,
2,3 4-tetrahydroisoquinoline-7-carbonitrile
2-(2-(4,5,6,7-tetrahydrobenzo| b]thiophen-4-yl)ethyl)-1,
2,3 4-tetrahydroisoquinoline-7-carbonitrile oxalate.
2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one and
2-(4-Fluorophenyl)-8-[2-(4,5,6,7-tetrahydrobenzo[b]
thiophen-4-yl)-ethyl]-2,8-diazaspiro[4.5]decan-1-one
oxalate;
optionally in form of one of the stereoisomers, preferably
enantiomers or diastereomers, a racemate or in form of'a
mixture of at least two of the stereoisomers, preferably
enantiomers and/or diastereomers, in any mixing ratio,
or a corresponding salt thereof, or a corresponding sol-
vate thereof.
11. A process for the preparation of acompound of formula
(D) as defined in claim 1, or a salt, isomer or solvate thereof,
which comprises the condensation of a compound of Formula

(ID):
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an

inwhich R;, R,, Ry and R as well as m and n are as defined

above in claim 1, and X being a leaving group, with a

compound of Formula (III):
R,—R,—NH

in which R' and R, are as defined in claim 1.

12. A pharmaceutical composition which comprises a
compound as defined in claim 1 or a pharmaceutically accept-
able salt, prodrug, isomer or solvate thereof, and a pharma-
ceutically acceptable carrier, adjuvant or vehicle.

13. Use of a compound as defined in claim 1 in the manu-
facture of a medicament.

14. A method for the treatment or prophylaxis of a sigma
receptor mediated disease or condition, said method compris-
ing administering compound as defined in claim 1.

15. The method according to claim 14, wherein the disease
is diarrhoea, lipoprotein disorders, metabolic syndrome,
treatment of elevated triglyceride levels, chylomicronemia,
hyperlipoproteinemia; hyperlipidemia, especially mixed
hyperlipidemia; hypercholesterolemia, dysbetalipoproteine-
mia, hypertriglyceridemia including both the sporadic and
familial disorder (inherited hypertriglyceridemia), migraine,
obesity, arthritis, hypertension, arrhythmia, ulcer, learning,
memory and attention deficits, cognition disorders, neurode-
generative diseases, demyelinating diseases, addiction to
drugs and chemical substances including cocaine, amphet-
amine, ethanol and nicotine, tardive diskinesia, ischemic
stroke, epilepsy, stroke, depression, stress, psychotic condi-
tion, schizophrenia; inflammation, autoimmune diseases or
cancet.

16. The method according to claim 14, wherein the disease
is pain, especially neuropathic pain, inflammatory pain or
other pain conditions, allodynia and/or hyperalgesia, espe-
cially mechanical allodynia.

17. Use of a compound as defined in claim 1 as pharmaco-
logical tool or as anxiolytic or immunosuppressant.
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